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Taper Rolling Machine. adapted to hot or cold pressed, square or) what with different qualities of blanks, but | one attendant to care for several machines. 
hexagonal nuts. Small variations in size or | it has been demonstrated by continuous run- The hopper or receptacle into which the 


The accompanying illustration is of ama- shape of blanks, burrs, ete., such as are! ning that 12,000 to 15,000 half inch hot-' blank nuts are thrown rests upon a_ pillar 
ine which has been recently built for which is attached to the body of the ma- 
pointing round or flat metal bars, springs, 
serew-drivers, files or other work which is 

be pointed or made tapering at the end, 
ts capacity being for work up to 2” wide, 
and with 8” length of taper. 

The bar to be tapered is passed in be- 
tween the roll dies (just before they come 
into operative position), and passed for- 
ward until it comes in contact with one of 
several adjustable stops, each stop being 
set further back than the preceding one, so 
is to increase the length of taper, the prin- 
ciple being the same whether the bar is 
passed once or several times, the number 
of passes being governed by the amount of 
stock to be reduced. 

After being passed between the rolls each 
time, the bar is squeezed sidewise, and 
shaped as desired by means of a fixed die, 
or one of a series of dies, placed one above 
the other in the form of steps, the width 
and shape of these dies varying so as to 
produce any required width and shape of 
taper, all of which is arranged on a slide 
which moves upon a plate, forming part of 
the machine frame. 

The rolls are cut away to receive the dies, 
which are simply chilled castings set in and 
held by keys, and made adjustable with 
steel set-screws in order to produce any 
taper required. The work is performed 
quietly, and all the ends are tapered ex- 
actly alike. 

The machine will taper the blanks as fast 


chine, and is of a height which enables the 
operator without difficulty to empty the 
blanks into it. This hopper or receptacle 


is connected with the tap-bearing chuck by 


means of aspout or chute, which straightens 
the nuts as fast as the hopper discharges 
them, Nuts are only discharged from the 
hopper when the spout or chute is nearly 
empty, and this operation, being entirely 





automatic, always keeps the tap supplied 
With nuts, and continuously tapping. From 
the spout the blanks are fed one by one 
into the throat of the nut box, where they 
are held in position until the shuttle or 
finger places them upon the tap. After the 
nut is placed on the tap, a hollow plunger 











starts it, and the nut is led and kept from 
turning by the nut box, until it has passed 
over the tap. The plunger is operated by 
au lever, copnected with a cam in such a 
way that the pressure of the plunger is 
self-regulating, and it never exerts more 
power or strain on the tap than is required 
to start the nut. This is done by a coiled 





spring, being inserted between two inde- 
pendent parts of the rod, which connects 
the lever with the cam from which the 
plunger derives its movement, The tension 
of the spring is easily adjusted, also the 
movement of the plunger, which has to 
vary according to the condition of the tap, 





the plunger following the nut farther down 





on the tap, when it is worn, than is the 





case When the tap is new, 


as they can be heated and fed to it. The NvutT-TAPPING MACHINE, The nut box, which holds the nut in 
work is uniform, and free from scale or position and prevents it from turning, is 
hammer marks, and therefore the necessary | ordinarily found upon the blanks, do not) pressed nuts per day of ten hours is well allowed to move freely in any direction, to 
crinding is much reduced. interfere with the action of the machine, but within the capacity of the No. 2, org’ ma- overcome any unevenness in the size of the 


The rolls are of steel, 8" diameter, and 12” | the cone pulley drives through the medium chine, and that the No. 1, or #” machine, nnts, and to permit the nuts to start on the 
between sides; balance wheel is 36" diameter, | of a friction ring, held in contact by a spiral easily taps 25,000 cold-pressed 5," nuts in tap, even if the holes are out of center. 
4" face; floor space, 51¢x4 feet; height, 4 Just as soon as the plunger has started 
feet 9; speed, 90 revolutions ; weight, 
4,600 pounds. It is built by the Coulter 
& McKenzie Machine Co., Bridgeport, 
Conn. 


the nut, the shuttle or finger which takes 
the nut to the tap withdraws from under 
the nut, and the plunger follows the nut 
as far down as necessary, at the same 


acliaadbiencsisense speed as the nut travels over the tap, and 
The Cook Automatic Nut-tapping Withdraws in time to take care of the 
Machine. next nut coming. 


The movement of the finger is obtained 
For the past year or two, the Capitol by a lever similar to the one which oper- 
Manufacturing Co., of Chicago, Il., have 
been developing an automatic nut tapping 
machine, based upon the patents of Mr. 
Frank Cook, who, as previously noted, 
was, at the time of his death, engaged 
with the company in experimenting and 
perfecting the machine. This work has 
gone on with the result that a number of | ze a“ wine care next nut, These movements are regu- 

: lated by adjusting the cam, and are gov- 


ates the plunger; this lever, however, has 
a positive connection with the cam that 
gives the plungerits movement ; the fin 
ger withdraws independently from the 
movement of the plunger at given inter- 
vals, and does not return until the plunger 
is out of its way, and ready to take the 


the machines, as shown by the accom 
panying engraving, are in use and work- erned by the speed of the machine, and 
ing with entire success, tapping nuts at a the speed at which the nuts are fed onto 
rate heretofore not thought of. the tap. There are always three nuts on 

The machine is entirely automatic in its 
operation, requiring only that the hopper, 
which is upon the column at the rear, 
shall be kept filled with blanks. It is 
made in four sizes, the smallest adapted 
for nuts from 3," to 8’, and the largest 
for &" to 14”, and larger machines are 


built to order. 


the tap, and whenever one nut is dis- 
charged another one is started. 

All of these adjustments are easily and 
quickly made. Provision is made also 
for preventing the nut from following the 
finger or shuttle when it withdraws from 
under it, or from turning the nut endwise 





when the plunger commences to bear 


TAPER ROLLING MACHINE, 


The machine is simple in construction upon it, 
and operation, considering the functions| spring, the tension upon which is adjust-|ten hours. And since there is practically! The hollow plunger is connected by small 
which it performs; automatically suspends able, so that it is released before the strain | nothing for the operator to do but to keep| pipes with the lubricating system, and a 
operations in case it becomes clogged by a upon a tap becomes excessive. the hoppers filled, and the taps changed as| steady stream of lubricant passes through it, 


bad blank, or from any other cause, and is! The capacity of the machine varies some-! they become dull, it is an easy matter for' over the tap and nuts, The taps, though re- 
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volving at a very high rate of speed, and 
continuously at work, are kept perfectly cool, 
and the nuts are discharged without percepti- 
ble heat. Ali dirt and chips are washed 
away, and they do not cause the least trouble. 

The tap is held by the revolving chuck, 
with its fluted or threaded part upwards; the 
nut, after being tapped, drops from the 
threaded part of the tap, and is allowed to 
pass over the shank, through the chuck, 
without stopping the tap. Thus no time is 
lost by removing the nuts from the tap, and 
this, together with the great speed at which 
the tap can be run, gives the large capacity. 

The tap-carrying chuck is made of steel, 
and consists of eight parts only, none of 
which are delicate, liable to break or subject 
to much wear; it is very simple, strong, and 
almost indestructible. The tap is held in two 
places on the shank, as is shown by the ac- 
companying cut. The tap holders are wing 
shaped, and open aud close automatically, 
actuated by cam rollers, operating upon the 
outside surfaces of the winged tap holders or 
jaws, which are shaped and act as cams, 
There are two pairs of these tap holders or 
jaws, one pair placed above the other; and 
while the upper pair is open, to allow the-nut 
to pass, the tap is held by the lower pair, and 
vice versa. This differential movement is 
secured by running the outside casing of the 
chuck, which carries the upper jaws and 
their cam rollers, at a different speed from 
the stem or body of the chuck, which carries 
the lower jaws and their cam rollers. The 
illustration shows plainly the combination of 
gearing, etc., which give this movement. 

The lubricant is furnished by a rotary 
pump connected with the lubricating tank. 
Two tanks are used; one from which the 
pump draws the supply, and the other for the 
return of it, which latter tank also acts as a 
settling tank in which chips and sediment 
accumulate; no lubricant goes to waste. 
After the nuts leave the tap they drop into an 
iron pan with a perforated false bottom, cov- 
ering a space to receive the lubricant which 
drains from the nuts. This drainage chamber 
is connected with the settling tank, and the 
lubricant drained from the nuts is used again, 
and the nuts left dry inthe iron pan. The 
lubricant used is cheap and easily made. The 
chuck is surrounded by a sheet-iron casing, 
to prevent the lubricant from being thrown. 

The taps used in these machines, while be- 
ing special and patented, are no more expen- 
sive than ordinary taps. The purchase of a 
machine carries with it a license to make 
these taps for shop use, or they can be bought 
of the manufacturers. 

Every part of the machine is well propor- 
tioned and made in the most workmanlike 
manner, and of best material ; all bearings 
are phosphor bronze, and all gears of steel, 
cut from the solid. 

—_-e—___—_ 
Barnaby’s Compression Coupling. 





We present with this an illustration of a 
new compression coupling, in the design of 
which the object has been to produce a 
coupling easy and cheap to produce, easily 
applied and removed from the shafting, and 
capable of holding the shaft true and secure. 

It consists essentially of a clamping sleeve, 
which may be with or without a key, as 
shown in the sectional view, according to 
the duty required, this sleeve being bored to 


fit the shaft and split longitudinally, as|° 


shown, to make it capable of being closed 
upon the shaft: by the action of the clamping 
pieces, one of which is shown in a separate 
view, and which engage with a dovetail as 
shown, upon which they are drawn tight by 
two set. screws in each, these set-screws being 
so placed that their direct action is such as 
to close the split sleeve tightly upon the 
shaft, while their indirect action has the 
same or an additional effect through the 
medium of the dovetailed clamping pieces, 
the result being that the clamping action is 
very powerful. 

Midway of the length of the sleeve isa 
transverse slot, which is cored in, its position 
being shown at the left of the cross-sectional 
view. This slot allows the two parts of the 
sleeve to be clamped upon the two ends of 
the shaft sections independently of each 


other, and with a fair bearing, notwithstand- 
ing any small variations of diameter in 
shafting which may occur. 

With this form of coupling, such angles 
can be used for the dovetails that the clamps 
release themselves when the set-screws are 
slacked, and the coupling can then be easily 
removed. And itis to be noted that there 
are no parts of the coupling which must be 
got at from the ends in either tightening or 
loosening it—the set screws being always 
accessible in almost any conceivable situa- 
tion in which a coupling may be placed. 
The beveled surfaces of the clamps and of the 
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Fig. 43. 
CoGGING 


sleeve are not finished, but are left as they 
come from the mold, the metal at. the center 
of the length of these surfaces being cut 
away, as shown in the detached view of the 
clamp, so.that a bearing at each end is as- 
sured, notwithstanding any small variations 
of fit which may occur here. 

The casing, which is formed about the 
sleeve, gives the coupling a neat appearance, 
prevents the catching of belts or clothing 
upon any part of it, and this cylindrical 
surface, as well as the. ends, can be turned 
up and finished all over with the parts all 
together and tightened up as in use. This 
turning with the boring of the sleeve and 
drilling and tapping the clamps for set-screws 
is all the finishing required on the coupling. 
No arrangements have yet been made for 


regularly manufacturing this - coupling, 
though its designer and patentee, Mr. Chas. 
W. Barnaby, of Meadville, Pa., expects soon 
to make such arrangements. 

—- ope - 

The work done for the U. 8. government 
in the way of building heavy lathes for use 
in making guns, and doing the heavy work 
in the construction of the cruisers, has so 
far been in every way creditable to the abil- 
ity of our machine shops to cope with any- 
thing required of them. And the ability of 
the shops in the country to turn out engines, 
ships and their equipments, cannot fail to be 
gratifying to Americans, It means the fu- 
ture ability to turn out heavy work for 
peaceful purposes such as we have never be- 
fore possessed. 








Cogging Wheels—VI. 





DRIVING IN. 





By JosepH HORNER. 





When driving in cogs, two extremes have 
to be avoided—that of too light, and that of 
too easy fitting. The first is dangerous, be- 
cause liable to burst the rim, the second is 
likely to result in subsequent loosening and 
rattling of the cogs, due to minute shrinkage 
of the wood, which, however well seasoned 
it may be, is almost sure to shrink a little in 








| Fig. 46. 
WHEELS. 


course of time, unless, indeed, the cogs are 
sawn out of the plank several months before 
their actual insertion in place. 

I will now go carefully through the pro- 
cess of fitting a cog as it should be done. 
First, taking the cog as left by the saw, it 
should be tried momentarily in its intended 
mortise, to enable the eye to judge roughly 
of the amount necessary to be planed off to 
make it fit ; a few fine shavings will be then 
taken off the flanks of the shank, to remove 
the coarser saw marks—a rebate plane being 
used for the purpose. A rebate is used be- 
cause it will plane right up to the shoulder. 
Of course a smoothing plane can be used to 
remove material lower down the shank away 
from the shoulder, but it is not worth while 
changing the planes in the hand for so small 





BARNABY’S COMPRESSION COUPLING. 


a face as that afforded by the area of the 
shank, The cog will be now tried in its 
mortise again, and driven in as far ag it will 
go with moderate driving only, and then 
will be driven out again. The dirt in the 
mortise being transferred to those portions 
of the shank that fit tightly, will indicate 
from which parts material has to be planed 
off, and the keen edge of the mortise will 
scrape and burr up the wood in places, and 
afford.a further guide to the plane. Note at 
the same time how the ends of the shank 
bear against the corresponding portions of 
the mortise, because if they bear too hard 
there, they will easily burst out the rim on 
the hard final driving. They should fit 
closely at the ends, but not be allowed to 





exercise much pressure there. Note should 





a 
also be made of the equal fitting or other. 
wise of the cog ; that is, to see that one eng 
is not slacker, and consequently deeper jp 
the mortise, than the other—an error that 
needs to be corrected if it exists. Then the 
cog may be driven out, wood planed off 
where requisite, and tried in again, and care. 
ful note again made of the fitting. 

Leaving it there for a moment, let me say 
a word about the method of driving in ang 
out. Driving in is done with a fitter’s ham. 
mer if the teeth are small, with a slight 
sledge if they are larger. The cogs are 
always liable to split down if driven care. 
lessly. A small proportion will always 
break, even in the hands of the most cure. 
ful workman. The most frequent fractures 
occur in line with the faces and ends of the 
shank. Fig. 40 shows the usual mode of 
fracture, portions of the sides and one end 
having been broken off with the hammer, 
These fractures are caused usually by the 
hammer blows being allowed to fall near 
the edges and ends, instead of on the central 
parts, and also in a lesser degree by excessive 
jar. Hence the hammer blows should never 
be delivered away from the central parts of 
the cog, and they should be firm and dead 
blows, not rebounding and elastic. And the 
hammer should fall central and flat; never 
edgewise. These are the secrets of good 
and safe driving of cogs. 

To drive the cogs out, an intermediate 
block of hard wood is used, end grain on, 
This is held against the shank of the cog 
with the left hand, and blows are dealt upon 
it with the hand hammer held in the right, 

After the cogs have been fitted and driven 
in within say from %” to 4” of their shoul. 
ders, the shoulders must be marked care- 
fully, to be cut with chisel, gouge, or plane, 


The same shoulders will not correspond — 


with the curvature of the wheel, nor will 
they measure exactly the same distance from 
the rim on both edges. Therefore, when 
the cogs are fitted within about #" or 4" of 
their shoulders, the edges of the shoulders 
are scribed round, parallel on sides and ends 
with the wheel rim, asat aa. A pair of 
compasses is used for this purpose, or a 
compass caliper. The cog is then driven 
out, usually for the last time, and the shoul- 
ders cut, the side shoulders with rebate: 
plane, and the ends with a paring gouge. 
Avoid undercutting, because that is liable to 
cause the wood to split off during driving ; 
the undercutting is liable to result in fracture 
up the lines }d in Fig. 41. | 

A very important point affecting the fitting 
of the cogs is that they must not be driven 
right down to their shoulders at. all, until 
they are driven in finally. If a cog is driven 
during fitting right down to its shoulder, 
no matter now tight it is, it will not on the 
final driving with paint fit tight, but easily, 
and will therefore soon after become actu- 
ally slack. A cog on the occasion of its last 
trial before driving should still stand with 
its shoulder about g” away from the rim. It 
is then taken out, the shank well covered 
with thick red or white lead paint, and 
driven in finally. When smeared with the 
paint it will go into the shoulder about as 
easily as it previously went in %' short of 
the shoulder. 

This completes the description of the driv- 
ing in of the cogs. All the points which I 
have enumerated are important; neglect of 
any of them will give trouble. I will now 
describe the principal methods employed for 
securing the cogs. Almost any one seeing 
the cogs newly driven into a wheel would 
probably think that any other means of 
securing them in place beyond the friction 
of the shanks in their deep mortises would 
be quite supererogatory. Such is not the 
case, however, for cogs do in fact become 
loose and rattle in their mortises, and this is 
apt to cause their fracture. Cogs are there- 
fore always held either with pins or wedges 
of various forms, as follows: 

Fig. 42 shows the commonest method of 
pinning. Clout nails, the hcads of which 
are cut off, are driven in, a a, at each end of 
the shank within the rim. They enter about 
1” or 1}" into each end, and afford a 8 
and easily made fastening, which 1s, my 
opinion, as good for all practical purposes % 
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any of the more troublesome fastenings 
shown in the subsequent figures. 

Of course when the mortises come against 
fat arms, as in wheels having arms of tee 


ection or H section, and when they come 


against vertical arms, no pins can be in- 
gerted within the rim there, because the flat 
arms or the vertical arms come in the way. 
Then holes are drilled in the rim in these 
positions, and pins, Fig. 48, @ a a, driven 
into the shanks through the drilled holes. 
In wheels with cross arms like that illus- 
trated in the first article, there are no flat 
arms to come in the way of the pins, but 
only verticals, and not all of those, the 
mortises in some cases coming to right and 
left of the arms. Sometimes the whole of 
the pins all round the wheel are inserted in 
holes drilled in the rim. This, however. is 
quite unnecessary labor, serving no useful 
purpose. 

Sometimes instead of two pins or spikes, a 
single long pin is driven through the shank 
from one edge to the other. In that case a 
hole has to be first bored through the shank, 
with a nose-bit to take the pin. 

Another way of fastening is by means of 
wedges. The easiest to fit are those cut 
from sheet steel or stout hoop iron, They 
are tapered in length, and beveled on both 
edges, Fig. 44, and when driven in, Fig. 45a, 
tightly afford a very good security. 

Lastly, wooden wedges, Fig. 46a, are 
occasionally used. They are, however, 
troublesome to fit, and are not a whit better, 
if so good as the steel wedges or the pins. 

——__». eo —_____ 


Metal Flask Pins. 





The flask pin, or dowel, which we show 
herewith, represents one of the efforts 
being made in the direction of bringing 
about more accurate work in the foundry. 

These plates are stamped in a variety of 
sizes from heavy sheet brass, are exact to 
size, and hence interchangeable. 

The projections shown serve as guides in 
“letting in,” and serve the purpose of secur- 
ing the plate in its place on 
the flask. 

We are informed that these 
plates are received with favor 
wherever used. The manu- 
facturers are Timis & Glis- 
hold, Bound Brook, N. J. 

———_- oe —__—_- 
A New Double-tube In- 
jector. 





The accompanying illus- 
tration is of a new injector, 
which has two tubes, one for 
lifting and the other for fore- 
ing water. This of itself is, 
of course, not new, but the 
arrangement of the parts in 





collar a.. This opens the small valve which 
is formed on the end of the stem A, and 
allows steam to pass through the small” holes 
shown in the main steam valve d, through 
the interior of this valve to the chamber c, 
which is connected to the chamber d, from 
which the steam passes to the lifting tube 
G. The water, rising, fills the injector, or at 
least the chamber H 4H, and finally opens 
the overflow valve e, and appears at the 
overflow pipe seen below; to do this, passing 
through the valve f, which has not been 








These injectors taken at random from 
regular stock, and without any adjustment 
whatever, are found to work well under 
widely differing conditions of steam press- 
ures and temperature of water. They have 
been used with satisfaction on some of the 
new compound locomotives in which the 
regular pressure is 180 to 190 pounds, and in 
one instance an injector was working satis- 
factorily where it was found that the steam 
gauge had gone “ off,” and the real pressure 
carried was 216 pounds instead of 190,fas 
supposed. On the new steamer, 
‘‘El Norte,” whose engines we 
have illustrated, one of them is 
employed for feeding the donkey 
boiler, and lifts the water 17 


vertically 10 feet to the boiler, 
which carries 165 pounds of 
steam. 





METAL FLAsk PINs. 


closed by the slight movement given the 
lever. 

When the water appears at the overflow, 
the lever is drawn steadily back until the 
valve f is closed, this, at the same time, 
opening the steam valve 6, and thus ad- 
mitting water to the forcing tube J. 

At the center of the length of the lifting 
tube G there is a chamber g, which has some 
openings in it through which the water can 
flow. The area of these openings is care- 
fully adapted to the capacity of the forcing 
tube, and their effect is to greatly increase 
the effective range of the instrument. At 
low steam pressures, for instance, more water 
will be lifted than can be forced to the 
boiler, and these openings allow part of it to 
flow out and return to the suction. At a 
medium pressure of steam, water will neither 
flowin or out of these openings, while at 
high pressure, water is drawn in through 
them, thus increasing instead of diminish- 


The injectors are made in 13 
sizes by the Hayden & Derby 
Manufacturing Company, 111 
Liberty street, New York City. 
—— pe - --— —_ 


Novel Measuring of Water Depths. 





Frederick J. Smith, of Trinity College, 
Oxford, explains a curious way of finding 
the depth of a piece of water at a distance. 

‘* About two years ago,” he says, ‘‘I 
wished to know from time to time the rate 
at which a river was rising after a fall of 
rain. The river was a considerable distance 
from the spot where its height was to be 
known. By means of the combination of 
two organ pipes and a telephonic circuit 
described in the following lines, I have been 
able to make the required measurement 
within rather close limits. At the river sta- 
tion an organ pipe was fixed vertically in an 
inverted position, so that the water in the 
river acted as a stopper to the pipe, and the 
rise or fall of the water determined the note 
it gave when blown by a small bellows 


feet, and through 10 feet of] 
horizontal pipe, discharging it |- 


arrangement when first tested was so placed 
that the height of water at two places near 
together might be easily compared. I found 
that a lad with an average ear for musical 
sounds was able to get the two heights to 
agree within one-eighth of an inch of each 
other, while a person with an educated ear 
adjusted the instrument immediately to 
almost exact agreement. The total height 
to be measured was seventeen inches. A 








i 
SELF-CLOSING WATER GAUGE. 


difference of temperature at the two stations 
would make a small difference in the ob- 
served heights. For instance, taking a note 
caused by 250 vibrations per second, a differ- 
ence of 10 degrees C. between the tempera- 
ture of the two stations (one not likely to 
occur) would make a difference of about 0.02 








ing the amount of water lifted. In other 





Steam : 


driven by a very small water-wheel. 








feet in the height—a quantity of no moment 
in such a class of measure- 
ments. The organ pipes were 
of square section, and made 
of metal, to resist the action 
of the water.”—Nature. 
——_—__——_ <> - —__—— 


Self-closing Water Gauge. 





The accompanying illus. 
tration is of a new water 
gauge, which is designed to 
automatically clear itself of 
deposit of lime or other for- 














eign substances, and to close 
should the glass be accident- 
ally broken. 





As the engraving shows, 

















this injector is new, and tends 
toward neatness of appear- 
ance, reliability, great range, 

















and the utmost facility for 
repairs, 

The most apparent differ-’ 
ence between this and other 
double tube injectors with 
Which we are acquainted is 
in the fact, that while they 
have outside connections for 
Operating the different valves, 
this has none of these, but 
the two valve stems are in- 
flosed within the casing, as shown, and at- 
tached rigidly together. 

In the vertical longitudinal section which 
We present, A is the lever by which the in- 
kector is. operated, this lever being pivoted 
atthe bottom to the link B, which is itself 
Pivoted to the casing, so that the valve 
lems Which are attached to the cross-bar 0 
fan have a rectilinear motion. D is the 
steam valve stem, and # the overflow valve 
stem, F is a regulator which is used on the 

Motive injector, but is dispensed with 

#8 Unnecessary for others. 

9peration, supposing steam to be turned 
onto the injector through the pipe shown 
ve, the first thing to do is to pull back 
lever A a short distance, until the 

€r on the valve stem A strikes the 
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words, these openings act as an automatic 
governor, 

It will be noticed now that every part of 
this injector in which any wear can take 
place can be removed from the casing to do 
any work which may be required upon it, or 
for renewal, all valve seats, for instance, 
being upon pieces which are screwed to 
place, and having lugs upon them by whieh 
they may readily be removed at any time. 
The gland on the front end of the overflow 
valve stem is practically open to the atmos- 
phere on both sides, and so requires no at- 
tention except at very long intervals. - Thus 
constructed, there is never any necessity for 
mounting the injector in a lathe to do work 
upon it, and small parts are readily ob- 
tained, when required, of the manufacturers. 









‘* A microphone was attached to the upper 
end of the organ pipe; this was in circuit 
with a wire leading to a town station at some 
distance ; at the town station there was an 
exactly similar organ pipe, which could be 
lowered into a vessel full of water while it 
was sounding. By means of the telephone, 
the note given by the pipe at the river was 
clearly heard at the town station; then the 
organ pipe at this station was lowered or 
raised by hand until it gave the same 
note. The lengths of the organ pipes under 
water at the two stations were then equal, 
so that the height of the water in the distant 
river was known. 

‘‘The determination can be made in less 
than a minute by any one who can recognize 





the agreement of two similar notes. The 


the gauge is very much like 
any other, but behind each 
valve—in a small chamber 
provided for that purpose— 
is placed a small disk, upon 
the outer surface of which are 
spiral flutes, asshown. When 
the valves are closed these 
disks are forced by the ex- 
tension of the stems shown 
back to the rear of the cham- 
bers, where they remain until 
an extra current of steam 
or water, such as would occur 
by the breakage of the glass, 
causes them to be driven forward and seated, 
thus preventing the further escape of steam 
or water. 

Supposing there is a deposit of lime in the 
lower valve chamber, the upper valve ad- 
mitting steam is closed, and the pet cock at 
the bottom opened. Then by partially clos- 
ing the water valve the disk is allowed to 
approach its seat, and as it does so it is 
rapidly revolved by the escaping water act- 
ing upon the spiral flutes, and thus the de- 
posit is cut out all the way to the seat by 
gradually opening the valve. The gauges 
are highly spoken of by engineers who have 
used them. They are made in various sizes 
by the Ashley Engineering Company, 136 
Liberty street, New York City, a full stock 
being carried. 
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New Flue Welder. 





The machine illustrated in the accom- 
panying engraving is the new flue welder, 
invented and patented by John Herschell, of 
the L. E. & St. L. R. R., and was first put 
into use in the shops of that company, where 
it proved a most excellent tool and a labor- 
saver. Its methsd of operation will be 
readily understood from the engraving. 
It is said that locomotive flues can be 
welded at the rate of 200 per day of ten 
hours. The machine is adapted to work 
upon any sizes of flues, being altered in a 
few moments to suit the different stand- 
ards. It is said that the hammered weld 
is superior to any other. In this ma- 
chine the hammers operate easily and with 
great rapidity, and when the weld is fin 
ished the flue is perfectly smooth upon the 
inner and outer surfaces. There are no 
lumps or obstructions to interfere with the 
proper cleaning of the flues. By the use of 
the tools accompanying the machine, all of 
the operations, such as inner and outer 
scarfing, and butting the weld, are performed 
mecbanically. 

The machine is made by Hetherington & 
Berner, Indianapolis, Ind. 

———_—_eg>e——_——— 


Chains, Beams, Slings, Hooks, Ropes, 
Ete., for Lifting and Handling All 
Classes of Work in the Foundry. 





By 8S. Bo.uanp. 





It is a well-established fact that the found- 
ry is, ordinarily, run on makeshift princi- 
ples throughout, but especially so with re- 
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these are in constant demand, whilst the rest 
are usually neglected and left to rust away 
in some unused corner of the shop. This 
should at once suggest the propriety of lim- 
iting the supply to an adequate number of 
just such chains, etc., as are best adapted for 
general purposes. 

Still, atoo strict adherence to the system of 
making everything subservient to one prin- 
ciple of handling is to be deprecated, for the 





gard to the manner of handling material, 
whether it be the molds or the 
finished castings. 

If this bad feature worked 
advantageously either in pro- 
ducing more, or better work, 
or both, there might be a modi- 
cum of excuse for pursuing 
such a course ; but it does not; 
on the contrary, we find that in 
almost every instance more 
time is needed to accomplish 
the work, which, when done, 
is very evidently far behind in 
quality. 

Then there is the increased 
danger consequent on the using 
of tools which are so badly 
adapted for the work in hand, 
which always engenders fear 
on the part of the workman, 
thus, in a measure, disqualify- 
ing him for the work he has 
undertaken to perform. 

But the anomaly which stands 
out most prominently is that 
it invariably takes a longer time 
and costs more to establish 
these makeshift methods than 
would be the case if safe and 
correct devices were prepared. 

If the above be true, and 
‘true ” itis, there must assured- 
ly be something wrong some- 
where; sound judgment, backed 
by a good practical knowledge 
of all the requirements, should 
always suggest safe and relia- 
ble methods, even if they are 
more expensive at first cost. In 
my experience I have seldom 
met with opposition, from employers, to the 
best methods being adopted when the case 
has been properly put. 

We are reluctantly forced to confess that 
most, if not all of the makeshift systems in 
vogue arise from the fact that the man in 
charge is not equal to the occasion; he does 
the best he can, no doubt, but that is not 
good enough. 

The subjects chosen for illustration in this 
article offer a wide field for thought and 
practice, and whilst it may be a settled fact 
that similar equipments for every foundry 
are not possible, owing to the different needs 
to suit special cases, yet it is safe to say that, 
in a general way, lifting tackle, with some 
few modifications, is much the same every- 
where. 









simple reason that it will be found very de- 
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It is not, as a rule, necessary to have a and resting copes on horses provided with 
multiplicity of chains for handling the work | bearings for the swivels to turn in; this 
in any foundry, and this may be proved method can, with profit, be changed in some 
very easily by a little observation. However | shops by using the beam and slings, which 
plentiful the tackle may be, there is sure to be | Jatter mentioned device is eminently adapted 
a favorite set or sets of chains, hooks, etc., and |for a wide range of work when properly 


| managed. 

| Fig. 1 will serve to show several methods 
| of handling loam work, round or rectangular, 
by the use of a four-armed beam or cross, on 
which, to favor illustration, are represented 
three different modes of carrying the molds. 

The cross seen at A is supposed to be made 
of cast-iron, and is provided with a steel 
center eye which works loose in the cross. 
The cross is strengthened laterally by a 
flange extending from the center to the limit 
of the notches for holding the slings, beam 
hooks, or chains which are set therein. 

The plain wrought-iron slings marked B, 
CO, Dand # are useful for all ordinary lifting 
when the mold is suspended direct from the 
cross as shown. They are also excellent ad- 
juncts to the cross for binding purposes, be- 
cause there is no particular harm done by 
leaving them rammed in the curbs, or pit, un- 
til the mold is cast. The plan of leaving 
chains, or any other tackle required for gen- 
cral use in the pit is a reprehensible one, and 
should be avoided as much as possible. 

It will be seen that by using the cross 
these plain slings are equally applicable to 
square and round molds when the lifting 
lugs are cast at the middle of the square 
plate, as seen at FY, G, Hand J. 

By substituting sling chains like the one 
shown at Jand J an ordinary beam, similar 
to the one shown at Fig. 2, may be used, and 
square or round molds lifted with equal fa- 





cility, the center lugs 7, G, H and I being 
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sirable, in special cases, to make radical 
changes in order to obtain the maximum in 
both quantity and quality of work to be 
done; experience proves that any departure 
from fixed methods, which will perhaps less- 
en first cost as well as facilitate production 
other ways, isto be commended, even if the 
tackle made for such special purposes be not 
required when the job is through. 

The substitution of hinges for the recog- 
nized methods of separating sometimes works 
wonders, and not only saves lifting tackle and 
time, but enables some of our small founders 
to accomplish work which, without their 
aid, would have been far beyond their ca- 
pacity. 

The same may be said in regard to other 
methods, such as lifting by the use of chains 





used for the round molds, and those at K, L, 
Mand N provided for the square ones; the 
flexibility of the chain sling allows of its be- 
ing passed around the mold to the lifting lug 
with ease. 

When the method of single beam and 
chain slings is adopted, it is advisable to 
make all lugs on the plates after the manner 
shown at Fig. 3, and the sling end of the 
chain should be fashioned to fit the same 
easy; by this means the grip is always solid, 
no matter what angle the chain may take 
when the mold is lifted. 

In order to make such chains serve for 
both long and short molds, beam hooks like 
the one shown at 0, Fig. 1, can be forged, in- 
to which hooks or slings can be linked to bring 
the sling chain up to the desired length. 








Fig.4 Fig.8 
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One other method remains to be spoken of 
in this connection which goes to prove what 
has been previously stated in regard to adopt. 
ing for every job the same mode of handing 
At P P is shown the method of lifting loam 
molds with the can hooks exclusively, made 
with chain or long links, as shown. 

To make the can hook principle as safe gg 
pessible, strict attention must be paid to the 
form of the lugs provided for lifting by. 
Figs. 4 and 5 will explain more readily thay 
could be done in words how this may he 
accomplished. At Fig. 4 it will be seep 
that the lug is made at an angle on the side 
next the hook; this allows the hook to take, 
firm grip well up to the root, where it is the 
strongest, and Fig. 5 shows a stop cast op 
each lug to prevent any possibility of the 
hook slipping off. 

It will be quickly perceived that, in order 
to allow of these hooks being used for the 
purpose above mentioned, all plates and 
rings must be made square, no matter what 
the form of the mold may be. 

When. it is intended that flasks shall be 
lifted on the same principle, all upper flanges 
must be formed after the manner shown at 
Fig. 4, or else provision can be made for 
ring bolts at such places as will best serve the 
purpose, and used as shown at Fig. 6. 

One.of the most useful style of chains 
which can be provided for the foundry is 
the buckle chain shown at Fig. 7. These may 
be made of any degree of strength, and con. 
sist of as many legs as occasion requires, It 
is safe to say that any foundry lacking such 
appliances as these will profit considerably 
by providing themselves with at least two 
pairs, light and heavy, of just such chains as 
are shown at Fig. 7; how much time they will 
save compared with using a 
plain chain,when a nice adjust- 
ment is needed, is well known 
to ail who have had any experi. 
ence in their use, and therefore 
requires no mention here. 

Three and four-legged chains, 
shown at Figs. 8 and 9, area 
great convenience for special 
occasions, and their usefulness 
is materially augmented by 
having them made with a turm- 
buckle like those at Fig. 7. 
The contemptible practice of 
thrusting nails between the 
links, for the purpose of adjust. 
ment, is entirely obviated when 
these more sensible means are 
employed. 

The beam, previously spoken 
of in reference to its use for 
loam work, and seen at Fig. 2, 
can be made to answer very 
many useful ends, chief of 
which is the reversing of copes 
by the aid of slings; the form 
of sling shown at Fig. 10 is per- 
haps as useful as any, its main 
feature being that the lower 
circle at A is forged to fit the 
groove of the swivel, the upper 
cirlce being necessarily large 
enough to slip over the guard 
of the same. 

Another use for the beam is 
explained at Fig. 2, which fig. 
ure serves to introduce the 
turnbuckle A in another phase 
of its usefulness. This entire 
rig will be seen to consist of 
hooks, two of which, B and @, take the 
first hold, any inequality of weight beivg 
regulated by the notches in the beam, whilst 
the buckle A admits of almost instant adjust 
ment at that point, making it a very easy 
matter to lift all irregularly formed molds 
with the greatest nicety. 

This class of beam may easily be made of 
wrought-iron, and because such beams al 
lighter and safer than cast-iron ones, the Pr 
priety of making them of the former ma- 
terial will be apparent. The hole under the 
beam at D is a noticeable feature, and will be 
appreciated when any supplementary hitch: 
ing must be done. 

It will be well to observe here thatthe 
hook shown at O, Fig. 1, is really a part © 
this rig, and is very properly called 4 beam 
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ook, because, ordinarily, these hooks would 
pe set in the notches and hooks B and 0 
dung thereon. : 

The variety of uses to which the turn- 
puckle, A, can be put, will be apparent to 
mapy who are now making shift to get along 
by methods which are simply ridiculous, by 
comparison, on account of their inadaptation 
to the work for which they have been 
planned, and that have cost, perhaps, more 
than tools adequate to the work. to be done 
would have cost. 

A good sling chain may, in many in- 
stances, be made to do duty for the beam 
and slings, by the use of a stout oak timber, 
gs seen at A, Fig. 11, the timber to be 
strengthened at the ends by an iron shoe 
which allows of link pins being driven in, 
asseen at Band C. This combination will 
recommend itself as a time saver in scores of 
cases where the object to be reversed is not 
too heavy to make such a means impractica- 
ble. 

Fig. 12 is a change hook, and, as its name 
implies, is used where material must be pass- 
ed from one crane to the other without rest- 
ing the load; its use isso common as to make 
any description here superfluous; it would 
be well to observe, however, that inasmuch 
as men must necessarily be very near during 
the process of changing, the greatest care 
should be taken in selecting the stock for as 





well as the forging of this hook. 

Sometimes the eyes A and B are 
close-welded to the body of the hook 
with the view of augmenting the strength, 
but it is much handier for use when 
they are left open, as shown ; therefore, 
to combine utility with strength, let them 
be made more massive. 

Fig. 13 serves to illustrate how all 
common long chains should be made for 
the foundry; what is meant by common 
chains are all such as are composed of 
two strands of chain attached to a ring, 
or link, with hooks on the opposite ends ; 
in other words, like the one shown at 
Fig. 7, minus the turnbuckles. 

In all these there should be large links 
inserted at intervals, into which the hook 
could be inserted, as seen at A, Fig. 13; 
this increases the usefulness of the chain 
toa remarkable extent, as will be at once 
seen if the least thought is given to the 
subject. 

It would be well at this juncture to 
call the attention of all concerned to a 
practice which, I am sorry to say, prevails 
in many of the foundries, of making the 
shop chains out of the old crane chains; 


‘ce 


eye,” or takea ‘‘ blackwall hitch”; so, be- 
cause it is easier to order a chain, witha 
measurable degree of certainty as to its fit- 
ness, than it isto procure the rope equivalent 
of the same, the former has become the rule 
now.a-days. 

Still this in no sense robs the rope of its 
merits; they are always useful adjuncts to 
foundry practice when it is practicable to ob- 
tain them. The single-spliced sling shown at 
Fig. 17 can be made to serve many useful 
purposes such as drawing patterns, lifting 
cores, wood flasks, or anything which re- 
quires an uneven hitch to be made rapidly. 
Fig. 18 shows how readily it can be hitched 
fast toaring and used for numberless pur- 
poses, either end up, and Fig. 19 shows how 
a pair of light can hooks might be impro- 
vised at short notice. 

Fig. 20 illustrates the kind of eye to be 
used when rings, hooks or slings are to be 
secured thereon for the purpose of carrying 
heavy loads. Figs. 21 and 22 represent how 
to temporarily join two eyes or slings. Fig. 
28 will serve to show how handily two or 
more single slings can be made useful in 
ways too numerous to mention, and Fig. 24 
isa common hitch amongst riggers, its one 
excellent feature being that it can be made 
and unmade almost instantly. 
ee 








The great New York parades, celebrating 
the discovery of America by Columbus, four 








now such practice is, to say the least, a 
very bad one, and there need be no 
wonder why, at such places, they should 
have so many broken chains, with an 
occasional broken leg or back, to save 
the thing from becoming monotonous. 

When a chain is considered to be unfit for 
the crane it may be reasonably supposed that 
its usefulness is ended; and it should be at 
once consigned to the scrap pile. 

When a lift is to be taken on a very long 
box with two pairs of ordinary chains some- 
What short for the purpose, it is common to 
se One pair set to lift each end of the box; 
this naturally spreads the rings in the hook 
after the manner shown at Fig. 14, and 
brings the strain front and back of the hook; 
the effect, not infrequently, of this mode is 
lo rend the hook asunder. This may be ob 
Viated in most cases by altering the position 
of the chains, so that each pair will lift one 
side; by so doing the spread takes place in 
the ring, as seen at Fig. 15, and the hook is 
alled upon to bear the whole weight direct, 
without suffering any undue strain. 

But should it be absolutely unecessary to 
lake a lift which would in any way endanger 
the Safety of the hook, let a screw clamp be 
made like the one shown at Fig. 16, and ap- 
lied as seen at A, Fig. 14. This will give 
stability to the hook and allow of such lifts 
being taken with comparative safety. 

pe tackle is not as common in the 
foundries now as it used to be; this is not 
owing to any particular fault of such tackle, 
“ut because of the difficulty in procuring it 
M good shape. It is not every man who 
Ows how to “splice” a rope, make an 
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hundred years ago, were successful in all re- 
spects, Miles upon miles of men paraded, 
and miles upon miles of men and women 
lined the way. Such exhibitions help to 
stir up the embers of patriotism, and to keep 
alive love of country. 
SL EE 


A Study of Fly-wheels.—IV. 





By L&IcESTER ALLEN. 





In the ninth edition of Bourne’s ‘‘ Treatise 
on the Steam Engine,” printed twenty-four 
years ago, on page 150 he states that the 
problem of proportioning a fly-wheel to vary 
in velocity only within proposed limits 
‘could easily be solved if we neglected the 
variation of resistance consequent upon a 
variation of velocity, and knew acewrately the 
law according to which the pressure on the 
piston and its velocity vary.” Instead of 
discussing the subject from this truly scien- 
tific standpoint, he preferred, by calcula- 
tions based on results of empirical methods, 
to compute the weights of fly-wheels for 
various purposes to which steam engines 
are applied. The result is that he leaves the 
subject in a very unsatisfactory state of in- 
definiteness. 

Writers of more modern treatises have in 
many instances improved little on Mr. 
Bourne’s treatment. A pretty full discus 








sion of the theory of the crank and the fly- 


wheel is to be found in Réutgen’s -“‘ Princi- 
ples of Thermodynamics,” translated by 
Prof. A. Jay Du Bois, Ph. D:, and published 
in 1880 by John Wiley & Sons, ‘of New York 
City, pages 587 to 596. The latter discussion 
is, however, too mathematical in its method 
for availability to the ordinary run of me- 
chanical .readers. Moreover, the formule 
given are based upon the’ fact that, in an 
engine running disconnected under full 
pressure, there will be in each revolution 
two points of maximum velocity in the fly- 
wheel, two points of minimum velocity, and 
four points at which the driving force equals 
the resistance of the fly-wheel to the increase 
of velocity. Tie consideration of the effect 
of variation in useful work to be performed 
is passed by without discussion. Prof. 
Jamieson’s recent treatise on the steam en- 
gine contains the best. discussion of the sub- 
ject I have yet seen in print, but this does 
not include the consideration of variation 
of useful work. 

The method which I have followed in these 
articles may be stated briefly—first, to find 
graphically the point or points of the stroke 
where the resistance overmasters the driving 
power; second, to determine the excess of 
work of the resistance over that performed 
by the driving power during the interval of 
such overmastery; and third, to determine 
the weight of fly-wheel rim that will at a 





stated mean velocity perform the excess of 
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work without a reduction of velocity below 
a stated predetermined limit. 

It has been shown in the second of this 
series of articles that, when the useful work 
opposes a constant resistance applied to the 
crank-pin during the stroke in the same 
manner as the steam piston applies its vary- 
ing power (tke friction also being considered 
as constant), the point at which the driving 
power overmasters the power, and the excess 
of work over power for the rest of the 
stroke, or the work which, previously con- 
verted into living force in the fly-wheel, 
must, during the remainder of the stroke, 
be furnished by the fly-wheel, can be graph- 
ically determined. . 

In the third article of the series it has 
been shown how, for a variable resistance 
applied to the crank in the same way that 
the variable power of the steam piston is 
applied, the same data are graphically ob 
tainable. 

It can be shown by trigonometrical meth- 
ods, combined with the theory of the com- 
position and resolution of forces, that when 
friction is assumed to be nothing, and when 
a force is applied by a connecting rod of 
infinite length to a crank-pin, the part of 
this force tending to cause rotation of the 
crank is found by multiplying the force 
by the sine of the angle included between 
the crank radius and the axis of the piston 





rod produced through the center of the 





crankshaft. It can also be shown anala- 
gously, that, with connecting rods of finite 
length (such as are ordinarily used), the 
rotative effort on the crank-pin varies ac- 
cordiag to a different law. As it is not in- 
tended to give these articles a mathematical 
character, the discussion of the law govern- 
ing quantitatively the rotative effort on-the 
crank-wrist will not be herein attempted. I 
have, however, appended to this article a 
table which gives the coefficient of rotative 
effort for different points of stroke, the 
crank angles and connecting rod angles for 
the different piston positions, and. the press- 
ure on the slides for the same piston posi- 
tions, these data being tabulated for seven 
different ratios of connecting rod length to 
crank length. An illustration of the use of 
this table is given farther on. 

In the two cases previously discussed, the 
application of the resistance and of the driv- 
ing power at any point of the stroke is 
always at the same crank angle, the multipli- 
cation of both these forces, each by the same 
quantity, does not alter the ratio existing be- 
tween them, and as, hence, the same result in 
determining the point of the stroke where the 
resistance overmasters the driving power 
is obtained without consideration of the 
crank angle, the latter was omitted, as a 
useless complication in the graphic method 
used for those cases. 

It can be proved, moreover, that, although 
the spaces passed over respectively by 
the crank pin and the piston in any in- 
terval of time vary greatly throughout 
the stroke, the total work applied to 
rotation when the valves are driven 
directly or indirectly by the crankshaft 
and the work performed by the piston in 
the same interval of time, less the work of 
friction of the piston and stuffing box, 
are equal. The resistance to rotation of 
the useful work performed, and the fric- 
tion of the other parts, absorbs all the 
work delivefed by the piston, less the 
work of the friction of the piston and 
stuffing box. 5 

From these considerations, it will be 
evident that in the graphic method em- 
ployed inthe second and third articles, 
the point where the resistance overmasters 
the power in the stroke does not, require 
the consideration of crank angles, as in 
both cases discussed the power and the 
resistance at any instant of the stroke are 
applied at the same crank angle. 

In this article is to be considered the 
case wherein power is delivered to the 
crank-pin or pins by different engines 
simultaneously at different crank angles, 
the common resultant of their driving 
power being opposed by a variable re. 
sistance differently applied. I may say 
here that the case of an engine in which 

a uniform or nearly uniform resistance is 
exerted by a belt or by gearing, this re- 
sistance always being in a direction at a 
right angle with a radius drawn from the 
center of the crankshaft through the point 
of application of the resistance is sufficiently 
dealt with in modern treatises on the steam 
engine, and that I have written the present 
articles to cover cases that, so far, have not 
been presented in the text-books, except, 
perhaps, in a manner too abstruse to meet 
the needs of those whose educational equip- 
ment does not include the higher mathe- 
matics. In fact, I have never seen a discus- 
sion of the case presented in the present 
article, if it has been treated at all, in any 
treatise on the steam engine, or in any work 
on mechanics. 

In order to present this case in as compli- 
cated a form as it is ever likely to occur, I will 
frame an example well calculated to illus- 
trate the principle and the method, though 
the relative positions of the different cranks, 
taken as an entire system, is one not the best . 
adapted to the purpose, and one probably 
never met with in practice. 

I may remark, however, that the study of 
the effective pressure produced by co-opera- 
tive cranks in different and peculiar relative 
positions is to be strongly recommended as a 
means of gaining insightinto all the charac- 
teristics of crank motion, and as a means of 





determining the most judicious relative po- 
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sitions of co-operative cranks in the perform- 
ance of work that varies during each revolu- 
tion or semi-revolution of the fly-wheel. 

For the present purpose I will consider the 
case of an air compressor cylinder whose 
stroke is 24 inches; diameter of piston, 20 
inches; compressing air from ordinary at- 
mospheric pressure to 29.38 pounds per 
square inch by gauge placed on the receiver, 
and driven by two equal steam engines with 
cranks set relatively to the compressor 
crank as indicated in the accompanying fig- 
ure, wherein (C, represents the position of 
the compressor crank-pin, C, and C, the po- 
sitions of the engine crank-pins, C, being set 
30° and (, 90° forward from the compressor 
crank pin. 

With reference to the air-compressor cy]- 
inder it is assumed that it has a clearance of 
one-tenth of an inch between the piston aad 
the cylinder head, and that the valves seat 
on beveled seats in the heads flush with the 
inner surface. 

With reference to the steam engines, it is 
assumed that they take steam at an initial 
pressure of 80 pounds per square inch; that 
their stroke is 24 inches; that they cut off 
steam at one-quarter stroke, and that their 
exhaust closure is at 1.2 inches from tbe 
end of the stroke, thus compressing the ex- 
haust steam just sufficiently to fill their clear- 
ances with steam at initial pressure. 

The compressor and the engines are each 
assumed to have connecting rods three times 
as long as their cranks, the crank lengths be- 


If we now divide this work of friction 
(considered as constant) by the product of 
the area of the compressor piston multiplied 
by the stroke in feet, we shall get the press 
ure per square inch of the compressor piston, 
which is equivalent in effect to the pressure 
on the steam pistons necessary to overcome 
the total friction of the machine. The area 
of the compressor piston (20 diameter) is 
314.16 square inches. The stroke is two feet. 
Therefore we have _2 827 
628.32 
the pressure required, and laying this off by 
the scale of pressures, and drawing the fric- 
tion line A ¢ below the stroke line of the 
compressor, we get, in the areadef h7, the 
diagram representing the total work of re- 
sistance (useful work plus friction work) for 
each square inch of the compressor piston 
area. Now constructing the steam engine, 
theoretical diagrams 7, m, n, 0, p,q, 7, in 
each of which p/ represents the stroke line 
drawn on the axis of the piston rod pro- 
duced, which line is also the line of atmos- 
pheric pressure, g r being the vacuum line, 
we find the indicated mean effective pressure 
to be 39.1 pounds per square inch of each 
steam piston. 

The stroke being 2 feet, each square inch of 
steam piston area will perform 78.2 foot- 
pounds of work per stroke, and dividing the 
total work to be executed per stroke by the 
amount of work performed by each square 
inch of piston, we can get the total steam pis- 
ton area needed. We found the total work 


= 4.5 pounds as 








Now with radius (, d,, and each of the 
points b, b, 53, etc., used successively as 
centers, draw short arcs, cutting the stroke 
line p/ in the steam engine diagram S,. The 
points 5, b, b,, where these arcs intersect the 
stroke line p J, will be the piston positions in 
the steam diagram S, corresponding to the 
piston positions a, a, d,, etc., in the com- 
pressor diagram. 

Again, witha radius equal to the distance 
from 4, tO dg, a, to as, etc., on the crank 
circle C, describe short arcs cutting the crank 
circle, using the point C, as a center. The 
intersections of these arcs with the crank 
circle at points c, c, ¢3, etc., are the crank- 
pin positions corresponding to the piston po- 
sitions @, @, a, etc., of the compressor dia- 
gram. With each of the points c, Cc, ¢g, etc., 
used as a center, and withradius (C, d,, de- 
scribe short arcs cutting the stroke line p 7 
in the steam engine diagram S,. The points 
Cy Cy Cg, etc., where these arcs intersect the 
stroke line, are the piston positions of steam 
engine diagram S, corresponding to the pis- 
ton positions @, a, as, etc., in the com- 
pressor diagram. 

I have indicated a few of the connecting 
rod positions by dotted lines joining corre- 
sponding points in the stroke lines of the 
diagrams with the points in the respective 
corresponding positions of the correlative 
crank pins. To indicate all these positions 
would be confusing. 

Now with thescale of pressures, measure 


the effective pressures on the dotted ordinates : 


a 
between a, and the beginning of the stroke 
line, in order to obtain the curve of Pressure 
per square inch of piston with sufficient ey. 
actness. In the present instance, this ong, 
nate was found to represent a pressure of 965 
pounds, 

Through the upper extremities of the op. 
dinates a, p,, Gg Po, etc., trace the curve dp,, 
Pe Ps, etc. The area of the diagram tdp, 
Ps, etc., Kh, will now represent the tot 
work performed by the steam engines at each 
stroke for each square inch of the COM pressor 
piston. The point where the resistance oye. 
masters the driving force is at 72, and the 
shaded area w ef k represents the work 
which the fly-wheel must supply before the 
driving force again overmasters the regig. 
ance. 

The process for computing the weight of 
rim in a fly-wheel that will supply this wor 
without varying from its mean velocity mor 
than a prescribed perceutage is from this 
point the same as that set forth in the preced. 
ing article printed on page 7 of the Ammgr. 
cAN Macuinist for September 15. 

It will be noticed that in the method I haye 
described, the question of rotative effort hag 
not entered. As the method of computing 
fly. wheels on the basis of rotative effort has 
been claimed to be more exact than the 
method I have explained, I have by a supple. 
mentary diagram shown the difference in the 
results of the two modes. 

Either a graphic method or mathematical 
calculation may be used in drawing curves 





CRANK ANGLES, Rop ANGLES, COEFFICIENTS OF RoTaTiIvE EFFORT AND COEFFICIENTS OF PRESSURE ON SLIDES, FOR CONNECTING Rops oF DiFFERENT LENGTHS MEASURED BY THE CRANK LENGTH ConsIDERED 
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ing shown at C 0,, O C, and C C,, the scale 15,547 erected on the points 5, and ¢, in diagrams | of rotative effort, as shown at diagram R in 


of stroke line and all other parts of the figure 
being +’ = 1", except the ordinates repre- 
senting pressures which are drawn to the 
scale gs" = 1 pound. The line 7 g is a vacu- 
um line in each diagram. 

Making due allowance for the pressure 
necessary to open the compressor valves, and 
drawing the diagram for adiabatic compres- 
sion of air, de fg, and finding the indicated 
work by the method of ordinates commonly 
used in computing the work in indicator dia- 
grams, we get the total work of the compres- 
sion and discharge at each stroke, less the al- 
lowance for the clearance. It is 12,720 foot- 
pounds, the mean effective pressure being 
20.25 pounds per square inch of the piston. 

If we consider that the friction of the com- 
pressor is ten per cent. of the work of com- 
pression and discharge, we shall find for the 
total work of compression 13,992 foot- 
pounds, including the friction of the com- 
pressor. ' 

Again, if we consider the friction of the 
two engines under load as ten per cent. of 
their total indicated power (an estimate that 
would be justified in a large number of cases 
where two engines with their two stuffing 
boxes, having as short a connection as is as- 
sumed, for these are used in the manner pro- 
posed), we shall find the total indicated work 
of the engines per stroke, including the total 
friction, tobe 15,547 foot pounds. 

The useful work subtracted from this total 
work gives us the total work of friction per 


to be 15,547 foot-pounds, and 789 
168.81 square inches, or the total steam pis- 
ton area required. 

As two steam pistons are assumed, each 
piston will require an area of 99.405 square 
inches. Their diameters will therefore be 
liz inches. The area of each steam piston 
will be 0.3164 of the area of the compressor 
piston; hence every pound of pressure per 
square inch exerted on either of the steam 
pistons will exert only 0.3164 pound press- 
ure per square inch on the compressor piston. 

Now drawing the circle described by the 
crank pin centers, and indicating thereon the 
heretofore assumed relative positions of the 
cranks C, C, C,, and dividing the compres- 
sor diagram into ten equal parts by perpen- 
dicular ordinates erected from the points a, 
dy Mg, etc., on the stroke line dk, with the 
radius (; d, (radius of connecting rod), from 
each point @, @, a3, etc., draw small arcs 
cutting the crank-pin circle at points also 
indicated by @, a, @,, etc. The points of 
intersection of these arcs and the circle will 
be the crank-pin positions corresponding to 
the piston positions indicated by the points 
@, @, @, in the compressor diagram. 

Next, with radius equal to the distance be- 
tween the centers O, and OQ, draw short arcs 
cutting the crank circle from each of the 
points a, a, a3, etc., on the circle as centers. 
The points b, b, b,, where these arcs intersect 
the circle, will be positions of the crank 0, 
corresponding to the piston positions a, a, 





stroke. It is 2,827 foot-pounds. 


a,, etc., on the compressor diagram, 








S, and 8S, (corresponding piston positions of 
the steam pistons when the piston of the 
compressor is at a,, on the lined k). Add 
these pressures (found to be 80 pounds per 
square inch for the diagram S,, and 12 
pounds per syuare inch for the diagram 8,), 
and as we have found above that the press- 
ure exerted on each square inch of the com- 
pressor piston is 0.3164 of this, we have 92x 
0.3164=29.1 pounds per square inch as the 
pressure exerted by the two steam pistons 
per square inch of the compressor piston. 

Do the same for each of the correlative 
points 6, and c,, bs and ¢,, etc., and 
set down the results successively. In the 
present case we find that, when the com- 
pressor piston is at the several points a,, a», 
az, etc., the steam engine pistons exert the 
following pressures per square inch of the 
compressor piston. 


At a,, 29.1 pounds. | 


At a,, 15.47 pounds. 
At a,, 44.67 pounds 


Ata,, 11.00 pounds. 


At as, 37.78 pounds. | Ata,, 8.20 pounds. 
At a,, 84.00 pounds, | At a,, 8.05 pounds. 
At as, 21.00 pounds. 


At the points a,, @,, a, etc., on the com- 
pressor diagram, erect from the friction line 
h tordinates a, p,, 49, Dz, Gy, Ps, etc., drawn 
to the scale of pressures, the pressures repre- 
sented by the ordinates to be those found as 
above ; that is, at a,, erect an ordinate repre- 
senting 29.1 pounds; at a, an ordinate 
representing 44.67 pounds, and so 9n for all 
the peints. Itis generally advisable to de- 
termine an ordinate also for a point midway 


the figure, wherein the curve a 0 ¢ is that of 
the rotative effort of the co-acting steam pis- 
tons, and the curve d ¢ fis that of the rotative 
effort of the compressor, the line a ¢ -being 
the friction line, the friction being as above 
computed and considered as constant. 

If the graphic method be used, small errors 
in measurement will introduce a final error 
equal to or greater than the method I have 
explained, equal care being exercised in both 
cases. Ifthe mathematical method be el 
ployed, very exact. results can be secured; 
but as this involves very tedious calculations, 
involving the use of trigonometrical formul#, 
very few will think the increased accuracy 4 
compensation for the increased labor. 

By the use of the table I have prepared, 
the points of the curves can be calculated by 
a simple arithmetical rule. All the coefl- 
cients of rotative effort, and the coefficienls 
of pressures on slides for different crank 
angles in the table, have been calculated by 
trigonometrical formule, so that for connech 
ing rods of the ordinary lengths in proportio? 
to crank, the following arithmetical rule 
will apply. 

Rule 1.—To find the rotative effort p@ 
square inch of a piston of a single engine 
at any of the crank angles given in he 
table: Find from a diagram the pressult 
per square inch at the piston position giv@ 
in the table, and multiply this pressure by 
the coefficient of rotative effort correspond: 
ing with the ratio of rod radius to crapk ra 








dius, as also indicated in the table. 
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jf pressure on slides per square inch of 

‘ton is desired, use in the above rule the 
woeficient of pressure on slides, instead of 
ihe coefficient of rotative effort. 

fule 2.—To find the combined rotative 
ffort per square inch of two or more co-act- 
ing engines, with cranks set at the same or 
different angles, 

find the total pressure on each piston at 
ysrespective piston position corresponding 
yith the angle through which its crank has 
tated from the beginning of the stroke. 
yultiply this pressure by the coefficient of 
tative pressure taken from the table, as 
jirected in Rule 1. Add the products to- 
gether, and divide the sum by the sum of the 
yeas of the pistons. The quotient will be 
therotative effort per square inch exerted 
jmultaneously by all the pistons at their 
respective positions. 

Note a.—The table is constructed for both 
the forward and backward stroke of the en- 
fine. If rotative effort for backward stroke 
edesired, the piston position must be taken 
fom the right-hand column of the table. 

Note b.—If rotative effort for points in- 
mediate between any two of the piston 
psitions given in the table are desired, 
twill be sufficiently accurate for the pur- 
pose of computing fly-wheels, to find the 
jiferenve between the coefficients corre- 
ponding to the two piston positions, and 
aid to the lesser or subtract from the greater 
ifthe two coefficients such a fraction of 


this difference as corresponds to the differ-| 


ence of position ; thus, for a point midway 
between 0.30 and 0.40 of the forward stroke 
fora connecting rod 4 times the length of 
the crank, the coefficient of rotative effort 
for position 0.30 is 0.974, and for position 
(40 it is 1.024. The difference between 
these coefficients is 0.050, and half this differ- 
ence is 0.025, which, either subtracted from 
1,024 or added to 0.974, gives 0.999. 

By these rules the rotary effort for the 
different positions per square inch of the 
ir pressure plus the friction pressure, trans- 
nitted to the crank C,, having been obtained, 
thecurve d e f traced through the upper 
extremities of ordinates erected on the fric- 
tion line @ c, aud representing this effort at 
different positions, was obtained for dia- 
gram P, 

Similarly finding the rotative effort per 
quare inch for each of the steam engine pis- 
tons, at points simultaneously occupied by 
thm when the compressor piston is success- 
ively at the points @, a, ds, etc., adding 
these efforts, and multiplying the sum by 
1.3164 (this being the pressure above found 
on the compressor piston per square inch for 
tach pound of pressure exerted on either of 
the steam pistons), we get the ordinates of 
opposite combined rotary effort for the two 
seam pistons, and laying these off through 
the same points from the friction line a ¢ in 
diagram R we get the curve of rotative effort 
opposed to the rotative effort of the com- 
pressor. These lines of rotative effort cross 
itw,, which corresponds with the position 
win the diagram below it very nearly, ascan 
lesen. But as in the method used we have 
ueglected weight of all but the rims of fly- 
Wheels, the stored-up force in the parts so 
ueglected will more than compensate for this 
ight discrepancy. 

The difference between the mean rotative 
fffort of the compressor piston and the com- 

ed mean rotative effort of the steam pis 

‘ons from the point w, to the end of the stroke 
multiplied into the product of the area of 
the compressor piston and the distance trav- 
med by the crank-pin to the end of the 
‘toke, after w, is reached, will give the total 
Work to be supplied at each stroke by the 
fy-Wheel after the resisting force overmas- 
ls the driving force, and when this is ob- 
tained the weight of the fly-wheel rim is to 

“omputed, as prescribed in the former 
article, 

Lastly, it may happen that the point where 
driving force overmasters the resistance 
red hot be at the beginning of the stroke, as 
© cases I have discussed, and it may oc- 

* dean that this event may occur during 
Pg €, while the point at which the re- 
ceca “a overmasters the driving force 
uring the opposite stroke, In such 


a case it is necessary to construct reverse 
diagrams both for the resistance and the 
driving force, as shown below the stroke line 
or atmospheric line d k in the air compres- 
sor diagram, and find the curve of the driv- 
ing power for that sidealso. In such a case 
the area representing the work which the fly- 
wheel must supply will lie partly above 
and partly below the stroke line. 
———  - +<>o 


LETTERS FROM PRACTICAL MEN. 





Centrifugal Action in Ropes and Belts. 
Editor American Machinist : 

The article on ‘‘Centrifugal Action in 
Ropes and Belts,” by ‘‘ M. E.,” in the Ammrrt- 
cAN Macurinist for September 17, 1892, 
gives a good example of the value of plotted 
curves. The writer has not, however, gone 
into the problem as far as seems desirable, 
and his reasoning and results may be im- 
proved. The phrase, ‘‘ absorption of power,” 
which he uses, isan unfortunate one in this 
place, as the centrifugal action does not ab- 
sorb or occasion a loss of power. The ten- 
sion required in the belt or rope to balance 
the centrifugal forces does lower the maxi- 





mum net or effective tension, but the extent 


Power Curves 
Double Leather Belt 
S,, =150 lbs, 
T= 93.75 lbs. 
C=4 
W=,25 lbs. 


Velocity feet per second 


Power Curves 
1" Rope. 
Sm = 215 lbs, 
T= 129 lbs. 
C=58 
W=.322 lbs. 


CENTRIFUGAL ACTION 


to which it does this is not so simply deter- 
mined as ‘‘ M. E.” would have us believe. 
His assumption that the net or effective ten- 
sion is lowered by the exact amount of the 
centrifugal tension is unfounded, and is er- 
roneous, except for a special case, as will be 
shown. 

We may proceed upon the common as- 
sumption that, as long as the belt is in con- 
tact with both pulleys, the sum of the ten- 
sions in the tight and the slack sides is a con- 
stant quantity, equal to twice that existing 
in either side when the two are equal. If 
the driving pulley be turned until slipping is 
impendivg, the tension on the tight side 
will exceed the original tension, and that on 
the slack side will fall short of it by an equal 
amount, and there will then exist between 
the tensionsa ratio depending upon the angle 
of contact and the coefficient of friction. 
The difference between the two tensions is 
the ‘‘ net” or “‘ effective” tension. Now ifa 
portion of each tension, equal on the two 
sides, is needed to balance the centrifugal 
forces, the ratio mentioned will exist be- 
tween the remaining portions only. In 
symbols : 

Let 7’ = the equal initial tensions per inch 





of width, 


Velocity feet per second © 


Let Sn = the tension on tight side when slip 
is impending, . 

Let So = the tension on slack side when slip 
isimpending, — 


Let H = net or effective tension, 

Let w = weight of belt per inch wide and 
per foot long, 

Let g = acceleration due to gravity, 


Let ov = velocity of belt in feet per second, 

Let @ = the ratio determinable by experi- 
ment. 

Then the centrifugal tension is Le per 
inch width of belt. 


Sn i ae 
——£, = C(1); Sn+ S=2 T. (2) 


4 EZ 
g 
From these two equations we find: 


20T—(C—1) - 











a RMR: Cy CMR 
eT+(0—1)"™ 
ko = 1+0 . (4) 


And from (3) and (4) the net tension 7 = 
chugs ( 


(5) 
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Horse Power for Power Curves 
Pounds for Tz 


Horse Power for Power Curves 
Pounds-for T, 
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IN Ropes AND BELTS. 


y oe 

If » = o, then the net tension is 2 C+} 

T; and for any other speed the amount to 

be subtracted from this ‘‘ nominal effective 

oe pd uy 

7s oct. _ 2°’. If the ratio 0 
C+1 

= 3, which isa ratio which may exist with 

leather belts and iron pulleys, then the co- 

‘ C—1 
efficient 2 

0 


4 


tension 


is equal to unity, and the 





effective tension is reduced by the amount ot 


o? 


the centrifugal tension,” °'. Butif ( equal 


any other number, the reduction will be 


2 
greater or less than ps ol according as C is 
g 


greater or less than 8. We have values of 0 
in practice aslow as 1.6, and as high as 6. 
Taking the former figure, the reduction is 
12 + 0 ; and the latter, 10 2 , 
26 7 g 
A consideration of some importance is 
symbolized in Equation (3). Since C is 
always greater than unity, if 7’ bea fixed 
quantity the tension S, decreases as? in- 
creases, and Ap increases by an equal amount, 
as seen in Equation (4). Evidently if the 








speed be known, 7’ may be made such as to 


lowable tension in the belt. ‘Representing by 
Ty the original tension required to produge 
this result at speed v, then from Equation 
(8) 

Sm (1 + 0) + (O—1) 22 

g 

Tv cas D) 0 ° (6) 
Hence Jy may be greater as vis greater, 
the tension Sm not being exceeded; and 
Ty exceeds the quantity 7’at slow speeds by 

C—1 wr? 
T7.= Stn Sat 

x ee (7) 

which is always less than one-half the cen- 
trifugal tension. The net or effective 


tension obtained is, then, A» g G—1 

C+1 

( i ) [from (5)]. The effective ten- 

sion is then greater than if no extra tension 
3(¢ —1) 0 —1 


~O+1 a ea 








Ww v* 








Tx were imposed by 


wo? _ (C—1)* wv? 

¢.5: Cah. 2. 

It isto be noted in this case that if the 
belt is to pull its full resistance when start- 
ing from rest, the tension Sm will be exceeded 
on the tight side by the quantity Ty, 

It is also to be noted that the pressure on 
the shaft bearings at running speed is less 
than when standing by double the centrifu- 
gal tension, so that the extra tension 7’ is 
more than offset, as far as pressure on the 
bearings is concerned. 

By examining the curves drawn below, it 
will be seen that by means of the extra ten- 
sion 7y the maximum power from the 1” 
rope is 17.5 H. P. at about 82 feet per sec- 
ond, as against 14 H. P. at 67 feet per sec- 
ond when this tension is not imposed; and 
similar results are seen in the case of the 
leather belt. ALBERT KINGSBURY. 





About Governors, 
Editor American Machinist : 

Not long since I was so fortunate as to be 
present at a gathering of gentlemen in which 
the central figure was a lawyer who prided 
himself on his literary taste and conversa- 
tional powers, : 
Touching on the wonderful strides of sci- 
ence and invention, he said: ‘‘Why, they 
now have governors which can be applied to 
the gas pipes in our houses, and which regu- 
late the supply of gas to suit the number of 
burners in use, and its action is identically 
the same in principle as that of the governor 
used on steam engines. There you know 
they have those two balls that hang by arms 
and revolve rapidly when the engine is in 
motion. Now they are used to regulate the 
pressure of steam, and are so arranged that 
when the pressure is just right the balls re- 
main in one position, but when it gets too 
high it pushes a valve and thus raises the 
balls up, and in so doing expends its surplus 
energy. In this way the pressure is kept 
constant and the speed never varies.” 

I listened, but said nothing, and some one 
asked how it acted when the pressure became 
toolow? ‘‘ Oh, you see,” he replied, ‘‘ the 
balls then have an opposite effect by pressing 
down on the steam and increasing its power.” 

A. 8. MALLory. 

416 Broadway, Camden, N. J. 





Cutting Cams, 
Editor American Machinist : 

I shall be glad if Mr. C. F. Smith can 
show me how, he can cut a*cam on his de- 
vice—illustrated in your issue of October 
18th inst—and have the cam come from the 
machine so that it will oscillate a lever with- 
out loose spots or ‘‘ sticks.” He will remem- 
ber, of course, that the roller will describe an 
arc, and be a part of the time above the 
center of the cam, and a part below it, and 
he will see that this necessitates that the said 
roller cannot work well ina groove that is 
cut with a tool which operates radially, or at 
any constant tangent, the whole revolution. 

A. D. PENTz. 
———__~@ipe————— 

After a fairly long trial the plan of double- 
screw—end and end—ferry-boats on the North 
River has, so it appears, proved a success. 
These boats are said to be a little more eco- 
nomical than side-wheel boats, and in every 








produce a tension Sn = Sm, the highest al- 


way more convenient, 
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Transportation of Crowds. 





A notable exception to the general rule 
among the transportation companies whose 
duty it became to handle the vast crowds 
visiting this city recently was observed in 
the case of the Central Railroad of New Jer- 
sey, which, instead of reducing the number 
of its boats, towards midnight of the 12th, 
kept them al] running, with the full force of 
ticket takers on duty, so that, though some 
passengers were unavoidably delayed, owing 
to the tremendous crowds, there was no un- 
necessary or unavoidable delay. We should 
think that the managers of some of the other 
companies would feel somewhat ashamed of 
their management of the affair. They knew 
that their trains and boats had been crowd- 
ed heavily all day by a vast throng of people 
coming into the city to see the day and even- 
ing parades. Extra trains were run and extra 
cars were attached to regular trains. It 
would seem as though a child ought to have 
known that these people would want to get 
out of the city all at once, just as soon as the 
spectacle was over, and that extra facilities 
should be provided for their doing so. In- 
stead of providing these they tied up most 
of their boats, running the others at 
about half-hour intervals, while the crowds 
became almost mobs and women fainted by 
the dozen from the crowding and lack of 
air. 

The whole performance was decidedly dis- 
creditable, and brings to mind the utter col- 
lapse of the roads’ arrangements during the 
occasion of the Christian Endeavor meeting 
here last summer. In that case the number 
of people brought into the city was far in ex- 
cess of what was expected, and the arrange- 
ments for stamping, signing and otherwise 
“fixing up” the return tickets were soon 
shown to be utterly inadequate. Roads that 
had a dozen or more offices in the city would 
allow the tickets to be signed by the holders 
and stamped in only one of these offices, and 
that office often the most inconveniently lo- 
cated one with respect to the road over 
which the people were to leave. Some of 
the roads gave up all their requirements, 
printed on the back of the tickets in a string 
as long as the moral law, and simply told the 
people to get onto the trains and present their 
tickets without stamping or signature, and 
altogether it was about the worst mixed af- 
fair that could have been well devised. It is 
safe to say that if the mechanical depart- 
ments of these roads should become so com- 
pletely demoralized as were the traffic de- 
partments in this emergency, the men re- 
sponsible for it would never have heard the 
last of it. 





The elevated roads of this city broke all 
previous records for number of passengers 
carried during the week of festivities, the 
heaviest business being done on Wednesday, 
when 1,075,537 people were carried in the 
twenty-four hours. This not only beats all 
previous records by this road, but all records 
of all roads; no other road in the world 
carrying as many passengers as this, either 
regularly or on special occasions. The ele- 
vated roads are always operated at so near 
their maximum capacity that it was not to 
be expected that the vast crowds in the city 
during this occasion could be transported 
without much delay and discomfort, but 
nevertheless we think that any one at all ac- 
quainted with railroad operating must con- 
cede that the management of the roads was 
admirable—there were no accidents, and 
there was as little discomfort or delay as 
could bave been expected in view of the 
relation between the normal capacity of the 
roads and the crowds to be carried. The 
following interesting statement has been 
prepared, to give an idea of the tremendous 
proportion of the traffic. 

Estimating that each train was crowded, it 
would hold fully 300 persons. Therefore it 
would require at least 9,738 crowded trains, 
But at some hours the cars were not full, so 
it is safe to say that 10,000 trains were run in 
the three days. There are four elevated 
roads in this town. If the trains had been 
evenly divided, 2,500 would have been run 





on each road—an average of 888 for each of 





the three days. In every hour of the day 
nearly thirty-three trains were run on each 
road—an average of more than one train 
every thirty seconds on the four roads. The 
amount received for fares during the three 
days was $146,076.85. 
——_—_.4>e—_—_ 
Directions for Operating Machinery. 





There is perhaps no one feature of the ma- 
chine business which is more bothersome to 
manufacturers than that connected with the 
matter of giving directions for the successful 
operation of their machines and then finding 
that these directions are utterly ignored by 
the purchaser, who promptly complains of 
the machine, nevertheless, when it fails to per- 
form exactly as represented; such failure in 
nine cases out of ten resulting directly from 
the failure to follow directions. This ap- 
plies with especial force to machines which 
are more or less out of the usual line, and 
with which it is not to be supposed that all 
mechanics into whose hands they may fall 
can know all about them and their manage- 
ment, as they might a lathe, a planer, or a 
drill press. 

When a mechanic invents and develops a 
new machine he usually finds out a lot of 
things about it in the course of his experi- 
menting, which neither he nor any one else can 
know intuitively or in any other way than 
by similar experimenting, which experi- 
menting of.en costs much in time and money. 
Being vitally interested in the successful 
working of this macbine after it is in the 
hands of the user, he takes some pains to 
make a clear statement of the conditions un- 
der which the machine may be expected to 
work satisfactorily, this statement naturally 
taking the form of directions for its opera- 
tion. If it isa machine which must be piped 
when in place, he has found by actual experi- 
ence thet if piped in a certain way it will not 
work satisfactorily, while if piped in another 
way it will work perfectly. He may have 
discovered that a certain oil will answer the 
purpose, and that no other of the commonly 
employed lubricants can be depended upon at 
all. His directions specify the proper meth- 
od of piping and the proper lubricant, and 
his deep disgust may be imagined, when, on 
receiving a complaint of the machine, he 
finds upon investigation that it has been 
given treatment which he has demonstrated 
by trial, time over and again, will invari- 
ably make the machine work unsatisfactorily 
—treatment which it was the especial object 
of his directions to avoid. All this, notwith- 
standing the apparently self-evident fact 
that any manufacturer of machinery in his 
right senses would much rather be able to 
furnish a machine which could not be used 
improperly, which could be piped in any 
convenient way, or supplied with any con- 
venient lubricant, and which would require 
no directions whatever. 

In many cases the failure to follow direc- 
tiors may be attributed to mere carelessness 
—failure to read them, and the supposition 
that there is nothing mysterious about the 
machine, nor anything which requires differ- 
ent treatment from other machinery. In other 
cases, however, we think the trouble may 
perhaps be traced to a failure by the manu- 
facturer to study human nature a little. . A 
friend of ours manufactures 4 transmission 
device which is simple in construction, 
though a little out of the usual line of ma- 
chinery used for such purposes. It is in- 
tended, and under proper conditions does 
run for months without any attention what- 
ever, being self-lubricating after the oil res- 
ervoirs are filled. For some reason which he 
does not himself entirely understand, there is 
only one class of oils which will do atall as a 
lubricant for this machine, experience hav- 
ing demonstrated over and over that no other 
known oils will answer. In the directions 
which accompany the machine it is specified 
that a certain oi] must be used, but in many 
cases this is disregarded, invariably with bad 
results, In this case the machines are usual- 
ly in charge of men who are well acquainted 
with machinery generally and its manage- 
ment. Such a man receiving the machine, 
and perceiving that the directions require the 
use of a certain oil and no other, is very apt 





——— 


to think that this is all nonsense, and that 
the oil which he is using on the other ma. 
chinery about the plant will do as well. fe 
thinks that he probably knows as much 
about the proper lubrication of machinery ag 
the manufacturer, and so he may, in a gep. 
eral way, though he has not had experience 
with this particular device. If he does not 
choose to take the manufacturer’s word for 
it, he can only learn by an expensive trig] 
which might be avoided in many cases, We 
think, if there was, with the directions, some 
explanation, or at least some indication that 
other oils had been thoroughly tried, and 
that the specification of a certain one wag 
something more than a mere notion or q 
whim. Mechanics and engineers usually 
like to act from intelligent motives. If they 
must use a certain oil and no other, they at 
least want some rational reason for so doing, 
and dislike to use it simply because some 
other man declares they must. This only 
shows that human nature may be studied 
with profit in writing directionsfor the use 
of machinery as well as in other matters, 
8 ae - 
Is It Going Back ? 





Years ago bold men were accustomed to 
hunt the grisly bear with a gun that was 
hardly more than .32 caliber. It was 
considered rather dangerous sport, however, 
After that came the gun of larger caliber, 
which was adopted, as a rifle, for army 
use by most civilized countries. Just now 
there is an evident intention to go back to 
guns of small caliber—.30 oreven less. This 
move, which is being considered by the 
United States government, is probably due to 
a consideration of the use of magazine guns, 
the smaller caliber making them more con- 
venient. When a manin battle gets hit with 
a .30 bullet, the probabilities are that, if not 
killed, he will go out of action, which 
amounts to about the same thing. The 
small caliber rifle may mean a step in ad. 
vance, instead of the contrary. Recent ex. 
periments seem to prove that it has greater 
range. . 

——_—_~gpoe——_—— 
Cast-iron. 





During the last ten or fifteen years manu- 
facturers have been learning that cast-iron is 
cheap, and that it has a value beyond its 
costin machine construction. A ton of cast- 
iron costs, perhaps $16, and it may make, if 
judiciously used, a machine better by many 
times its value. Thisthought comes up from 
a recent observation of a steam engine that 
was running what engineers would call 
under, or left-handed. The frame vibrated, 
vertically, in a manner that suggested dissolu- 
tion. A good deal less than $16 worth 
of cast-iron would have prevented the 
trouble, and paid for itself twice a year in 
reducing the cost of repairs. 

Bie 8 


Literary Notes. 








THE ENGINEERS’ EPITOME. A Collection of 
Figures, Facts and Formulas for Engineers, 
an Engineer of Thirty Years’ Experience. By N. 
J. Smith, Hartford, Conn. 

The Mason Regulator Company, of Bos- 
ton, Mass., has published a series of very 
useful books for engineers, of which this is 
thethird one. Of course, this one treats on 
subjects not found in the other publication 
of the series. The book is intended for en- 
gineers whose daily practical duties pre 
vented them from giving much attention to 
the theoretical part of the business, and to 
place in their hands, ina very convenient 
form, rules, facts and data of great practical 
value, and which can readily be applied to 
solutions of problems which may at any 
day arise in their business, The first six 
pages are devoted to decimal fractions, 
showing how to read and write them, and 
gives rules for their addition, subtraction, 
multiplication and division, with examples 
fully worked out. After this, powers and 
roots are taken up, followed by rules, facts 
and data relating to the properties of steam; 
temperature and vacuum; volume, weight 
and velocity of steam; boilers; tests for 
moisture in calorimeter; chimneys; hore 
power of engines; thrust on propeller; salt 
water feed and jet condensers; proportions 
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of slide valves; strength of the principal 
working parts of engines; discharge of 
water; friction, speed, horse power and arc 
of contact of belts; governors; pipe surface 
for heating; weight of shafts; elevation of 
outer rail in railroad curves; minimum tract- 
ive force of locomotives; salt water and its 
properties. Engineers will find this little 
yolume (135 pages of teading matter) a valu- 
able companion, and a handy book of refer- 
ence. It is published by the Mason Regu- 
jator Company, Boston, Mass. Price, 50 cents. 
——__<>>e—__—. 


We have received the program of lec- 
tures, etc., of the Franklin Institute of Phil. 
adelphia for 1892-3. The usual attractive 
program has been arranged, and the winter 
term of instruction in drafting began Septem- 
per 20. The spring term of fifteen weeks 
will begin January 10, and costs students $5. 

———_e @>-e——_—_—_———__ 

Once more the ‘“‘City of Paris” has broken 
the record for the westward passage, arriving 
here October 19, from Queenstown, having 
made the run in 5 days, 14 hours 24 min- 
utes. Thisis 1 hour 39 minutes better than 
her own previous best time, which was made 
last July. 

I Oe 

The residents of Jersey City always have a 
fight on against the encroachments of rail- 
roads, and just about as regularly are beaten 
by the roads. Not beaten by process of law, 
but beaten because while waiting for law 
the roads get their tracks down, and that 
seems to end the matter, so far as the people 
are concerned. 





: ie > ; ; 
Still the account of railroad disasters goes 
on with its usual regularity. There is no 
penalty for carelessness in railroading in this 
country, and as long as this is the case 
we shall continue to read of ‘‘ accidents” in 
every daily paper we take up. It is useless 
to specify accidents. All that is necessary is 
to read the daily press. 
2 att 
The cholera scare will undoubtedly de- 
crease immigration to this country. In so far 
as it does this it is probably a good thing. 
Immigration to this country has exceeded all 
reasonable limits, and a check to it would be 
advantageous. 


(eS ELONS mp 
(ues SnsuieRs 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
or they should be written on a separate 























(449) B. M., Brooklyn, N. Y., writes: 
Please inform me of a process to mold an 
article to be very light in weight, strong, 
and dry hard. A.—You can cast these of 
tubber; the process for doing is explained in 
aseries of articles by J. T. Usher (see our 
Issues of October 15, December 17, 1891; 
February 18, March 17, May 12, and Octo- 

er 6, current volume). 


(450) J. H. A., New London, Ohio, writes: 
Suppose a one-pound hammer falls of its 
own weight one foot in one second, and 
drives a nail, what is the pressure on the 
nail at the time the hammer touches it; that 
' how much weight standing on the nail 
Would it take to produce the same effect, 
and how do you solve it? A.—See answer 
ipopeestion 432, in our issue of October 1, 


(451) J. H. B., Findlay, Ohio, writes : 
Please let me know where the Journal of the 
Franklin Institute is published, also give 
ferms of subscription. A.—Write to the 

anklin Institute, Philadelphia, Pa. 2. 

hat small book could I get treating alone 
on valves and valve motions—something from 
Which I could learn to design valves, and 
wpuerstand the working of valves. A.— 
, lide Valve Gears,” by F. A. Halsey, pub- 

‘shed by D. Van Nostrand Company, New 

ork City, is a good little book. 


I (452) J. A. G., Johnsonburg, Pa., writes: 
he putting a steam engine in my factory, 
ing Want to use part of the exhaust for heat- 

. e main li st pipe is nine 
inches ir ne of exhaust pipe is nine 


diameter; it runs below the_cylin- 








der in a horizontal direction. Near the cylin- 
der I intend to attach a 4-inch pipe, running 
downwards, for heating purposes. Will it 
be necessary to put a trap in the 9-inch pipe 
near the 4-inch branch? A.—If the %inch 
pipe is placed slightly in an inclined position, 
so as to cause the water to flow away from 
the cylinder, you will need no trap at the cyl- 
inder end of pipe. Otherwise you will need 
one, 


(458) R J. R., Mount Pleasant, Iowa, 
writes: Please explain the process of melt 
ing cast-steel for light castings. A.—The 
melting of cast-stee] in cupolas, as far as 
manipulation is concerned, is in principle 
the same as melting castiron. For steel, 
more fuel and blast pressure may often be 
required than for iron. 2. Is a small fur- 
nace very expensive ? A.—Your question is 
very indefinite. The best way to obtain this 
information is to write to manufacturers 
of cupolas for catalogues and prices, and 
make your own selections. 3. Where can | 
get a book treating on this subject? A.— 
** West’s Molders’ Text-book,” published by 
John Wiley & Sons, 53 East Tenth street, 
New York, may answer your purpose. 


(454) G. N., ——, writes: Some little 
time ago [remember seeing in your paper a 
few articles on the slide rule—one in particu- 
lar by some gentleman who had taken the 
trouble to acquire the use of the slide rule 
comparatively late in life, and who spoke 
very highly of it. Please tell me if these 
articles or any of them can be had in pam- 
phlet form, or, if not, which is a good book 
on the subject—I mean from the practical 
point of view of the user, not on the theory 
exclusively, and likewise the most convenient 
and accurate form of slide rule for general 
use ? A.—The articles referred to are not 
published in pamphlet form, but the issues 
in which they appeared can be had at our 
office. The book entitled ‘‘ The Slide Rule,” 
by William Cox, published by Keuffel & 
Esser Co., Fulton street, New York City, is 
a good one tostudy. The kind of slide rule 
to use is described in this book. 


(455) F. F., New York City, writes: 
Please direct me to a school of mechanical 
engineering in the city. .A.—Columbia Col- 
lege, School of Mines; Stevens Institute of 
Technology, Hoboken, N. J., is close to the 
city. 2. What qualifications must one possess 
to become a member of the American Society 
of Mechanical Engineers? Is there any spe- 
cial examination ? A.—Candidates do not 
have to pass an examination. Mechanical. 
civil, military, mining, metallurgical and 
naval engineers, architects, may be candi- 
dates for membership in this society. To be 
eligible as a member, the candidate must 
have been so connected with some of the 
above specified professions as to be con- 
sidered, in the opinion of the counsel, com- 
petent to take charge of work in his depart- 
ment, either as a designer or constructor, or 
else he must have been connected with the 
same asa teacher. For the rules of the so 
ne write to Prof. F. R. Hutton, secretary, 
~ . M. E., 12 West 3ist street, New York 

ity. 


(456) J. K. L., Waterbury, Conn., writes: 
In an engineer’s pocket-book I notice the 
following: To compute the side of the 
greatest square that can be inscribed in a 
circle. Rule:: Multiply the diameter by 
.7071, or take square of the radius. I would 
like to know if the second rule is correct. 
If it is, please explain it, as I cannot make it 
agree with the first. A.—The first rule is cor- 
rect. Thesecond one, to say the least, is very 
misleading. Itshould read: The area of the 
greatest square that can be inscribed in a 
circle is equal to twice the square of the 
radius. 2. I want to make out a table of 
angles of screw threads. Please give me a 
rule for measuring them when the pitch and 
circumference are known. A.—Draw two 
straight lines perpendicular to each other. 
From their point of intersection measure off 
the pitch on one, and the circumference. on 
the other. Join their extremities -by a 
straight line, and thus complete a right- 
angle triangle. Then measure the angle 
formed by the hypothenuse and the line 
which represents the pitcb; this will be the 
angle which the thread makes with the axis 
of the screw. 


(457) 8. W., New York, writes: I have 
built a compound engine with cylinders op- 
posite each other. What size steam pipe and 
exhaust pipe will be required ? The engine 
is to run at a speed of 150 revolutions per 
minute. High-pressure cylinder is 1% inch 
in diameter, 2} inches stroke. A.—Since 
you have built the engine you have also 
established the sizes of steam and exhaust 
pipes. For so small an engine make the 
cross-sectioral area of the steam pipe as 
nearly equal to the area of the steam port as 
the standard sizes of pipes will allow ; also 
make the cross-sectional area of the exhaust 
ype about equal to that of exhaust port. 2. 

he cylinder walls are } inch thick, and the 
thickness of metal between steam passage 
and valve seat is } inch. Do you think there 
is any danger of bursting? A.—If the cast- 





ing is sound there is no danger of bursting 
so long as the thickness of metal of the valve 


seat has not been reduced by wear, and a 
moderate steam pressure, say 50 pounds, is 
used. But since wear commences with the 
running of the engine it will not be safe to 
use the engine for ‘a considerable time. To 
be on the safe side we should advise you to 
throw the cylinders in the scrap heap. 


(458) C. C. A., Johnstown, N, Y., writes : 
Kindly answer the following: I want a gas 
burner or blow-pipe sufficiently large to 
braze or hard-solder brass castings weigh- 
ing about 10 pounds-—size 10x4x1 inch. I 
would like to know how to make it, size of 
apparatus, proportions of openings for gas 
and air, etc., or reference to a standard book 
with this information. A.—The general 
form of the ‘‘ workshop blow-pipe” is that 
of a tube open at one end, and supported on 
trunnions in a wooden pedestal, so that it 
may be pointed vertically, horizontally, or 
at any angle, as desired. Commonstreet gas 
is supplied through tlie one hollow trunnion, 
and it escapes through an annular opening ; 
while the oxygen gas, or more usually com- 
mon air, is admitted through the other 
trunnion, which is also hollow, and is dis- 
charged in the center of the hydrogen 
through a cen:ral conical tube, the magni- 
tude and intensity of the flame being de- 
termined by the relative quantities of gas 
and air, and by the greater or less protrusion 
of the inner cone, by which the annular 
space for the hydrogen is contracted in any 
required degree. The size of these tubes 
depends much on the character of the work; 
experience will soon indicate the best size and 
form. The description of the blow-pipe has 
been taken from Appleton’s Cyclopedia of 
Applied Mechanics; this also contains the 
mode of procedure for various classes of work 
of this kind, and this information may be of 
value to you. 


(459) H. P., St. Mary’s, Canada, writes : 
An electric plant here is driven by a 65 
horse-power engine, making 82 revolutions 
per minute. At one point of each revolution 
of the fly-wheel, which is also the driver, the 
belt slips on the driven pulley. On starting, 
this does not happen, but when: the engine 
attains a speed of 65 or 66 revolutions the 
slipping commences. I have on several oc- 
casions watched the exhaust from this engine 
and noticed that at one end of the stroke the 
exhaust is quite sharp and strong, while at 
the other end it is a soft, long-drawn puff. I 
am not the engineer of this plant, and, being 
a young man, have felt a little backward in 
offering my opinion as to the cause, which I 
believe may be found in the valve motion. 
I fancy the piston travels faster from one 
end than from the other, and of course a 
corresponding change of speed of fly-wheel 
takes place, and as the load cannot respond 
quite as quickly, the belt has to slip. Will 
you kindly give me your opinion? as I am 
very desirous of learning all I can. A.— 
The exhaust indicates that there is some- 
thing wrong in the valve motion; to find 
where the trouble lies an indicator should be 
attached and cards taken, which will indicate 
the necessary adjustments, You may be 
correct that the piston travels faster during 
one stroke than during the other one. This 
seems to indicate that the fly-wheel is too 
light. The slipping of the belt shows that 
it cannot transmit all the power from the en- 
gine, and this may be due to several causes ; 
the belt may be too small, or it may be too 
slack ; or the pulleys may be too close to 
each other, or the driven pulley may be too 
small in diameter. From this it will be seen 
that it is impossible to express an opinion 
without knowing all the conditions of the 
plant. 


(460) F. B., Brooklyn, N. Y., writes: In 
your issue of June 16, in answer to quer 
No, 255, you give the method of finding the 
resultant of two forces P and P, acting upon 
a beam supported at both ends. After show- 
ing how to find this resultant in intensity and 
direction by a triangle of forces, you state 
that this places the resultant in the correct 
position, and it wil] have the same effect on 
the beam as the combined effects of the forces 
Pand P,; in fact, the resultant a, d, replaces 
the two given forces. In this conclusion I 
would differ from you, for the following rea- 
sons: If your statement is correct it will be 
true for all cases, whatever the position or 
inclination the lines may have. Now sup- 
pose we replace the inclined forces P and P, 
by two equal vertical forces acting down- 
ward and close to each support, the resultant 
of these forces will be midway between them, 
and will be equal to their sum. You will 
curely not assert that in this case the bending 
effect upon the beam will be the same 
whether a force of say 100 pounds is applied at 
the center, or a force of 50 pounds is applied 
at each end near the supports. Yet this is a 
fair deduction from your statement. The 
proper method of obtaining the effect upon 
the beam would be to find the effects of the 
two forces separately, and the bending mo- 
ment at any point of the beam due to the two 
forces would then be the sum of the bendin 
moments of each force taken separately. 
do not question your method of finding the 
resultant or the reaction upon the supports, 





but simply your concluding statement as to 
the effect of the forces upon the beam, 


which seems to violate the laws of mechan- 
ics, and so tends to mislead. A.—The ques- 
tion to which our Correspondent refers: was 
how to find graphically the resultant of two 
forces acting on a beam, and the reactions at 
the points of supports. In answering we 
kept the subjects of the question only in 
mind, and did not consider the bending 
moment, as this was not mentioned in the 
question. The answer to the question we 
believe to be correct, but we must acknowl- 
edge that the conclusion was misleading, and 
we thank our correspondent for drawing our 
attention to it. Instead of saying that the 
resultant of the two forces will have the same 
effect on the beam as the combined effects of 
the two forcés. we should have said that the 
resultant will have the same effect on the 
supports as the combined effect of the two 
forces. After the reaction on each support 
is found, as we have shown in the answer re- 
ferred to, the bending moment is easily com- 
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Why pay dollars instead of cents? See page 20. 
Shafting Straighteners. J. H. Wells, Tampa. Fla. 
Forming Lathes, Mer. Mach.Tool Co., Meriden. Ct. 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
$10 Countershafts. A.D Pentz, Elizabeth, N. J. 
Tool Holder: Armstrong Bros. Tool Co., Chicago. 
New lists of cutters. Brown & Sharpe. 
“Bradlev’s Power Hammers, the best in th2 
world.’ 20 sizes. Bradley & Co, Syracuse, N.Y. 
Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 
Pattern and Brand Letters. A variety of sizes 
and styles Heber Wells 8 Spruce St., New York. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St..N.Y. 
8. A. Smith, 23 8. Canal St.. Chicago, IIl., is agent 
for Standard Tool Co.’s Twist Drills. 
Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Toul Co., Cincinnati, O. 
J.S. Thurman, M. E., Indianapolis, Ind., Expert 
Patent Solicitor. Inventions Perfected. 


_ Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 
Split Pulleys at low prices, and of same strength 
and appearance as Whole Pullevs. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


Most sensitive and durable Damper Regulator 
made; works within one pound. Send for circular. 
T. Kieley, 11 W. Thirteenth Street, New York. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C Bullock Mfg. Co., cor. 
Canal and Washington Sts., Chicago, Ill. 

Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York, are putting on the market 
a new alarm speed indicator. Send for circulars. 

25/’ ** Only Drill Press built on 

82” ‘Ko-rekt’ principles, 

87") Evenif they come from Jersey.” 

42” Gould & Eberhardt, New Ark, N. J. 

8S. W. Card & Co., Mansfield, Mass., are puttin 
on the market a newline of stocks and dies, wi 
their patent adjustable dies and guide 8. A. Smith, 
28 8. Canal Street, Chicago, Ill., Western Agent. 

Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 

De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, etc. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 

“Binders” for the AmenrcAN Macuinist. Two 


Y | styles—the “ Common Sense,” as heretofore sold by 


us, and mailed to any address at $1.00 each, and the 
“* New Handy,”’ mailed at 50c. each. The former 
has stiff board covers, while the latter bas flexible 
covers with full page opening flat. Either will bold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 208 Broadway, New York. 


“Indicator Practice and Steam Engine Borner 
By F. F. Hemenway Contains plain direc: ions for 
using the indicator and making all required calcu- 
lations frem the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 


———- ge 
An Important Time With a Foreman 
and a Workman—Prudence and 
Crotchets. 





By JARNO. 





On his first day in a shop, the impression 
that a workman receives of his foreman is 
likely to remain throughout their entire busi- 
ness relations. 

A molder, on his first morning in a found- 
ry that had hired him, was ready for work 
on time, but no one was ready to set him to 
work. He waited attentively a whole hour. 
No one offered him even a seat or a news- 
paper. At last the foreman came and di- 
rected him to his clothes closet and to his 





place of work, and said, ‘‘ Here are two 
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patterns, from each of which we want a hun- 
dred castings.” ‘‘Where are my flasks, sir?” 
‘Pat will get them for you.” ‘And who is 
Pat?” ‘‘ Any of the men will tell you who 
he is; he will be in sight before long,” said 
the foreman, as he leisurely walked away. 

At last the molder got his flasks; they were 
not the most convenient for his work, but he 
did with them as best he could. Now, after 
having waited the hour, he began to think 
that he had made a mistake, and that he had 
not been hired at all; when the foreman left 
him, he feared that the foreman had made 
the mistake of hiring him without really 
needing a molder. The day was extremely 
unsatisfactory. He had not done bimself 
justice, as he had no opportunity to show his 
ability as a molder; and, of course, the 
foundry owner must pay for several hours 
work that had no existence except in the 
time books. 

A machinist, on his first day in a certain 
shop, waited three hours before being set to 
work. Another was sent out, because noth. 
ing was ready, and told to come again in two 
or three days. 

Now, if there is one thing more important 
than another in a foreman’s dealings with 
his men, it is that he should have something 
ready, so that a new man will begin work 
promptly on the day first agreed upon. It 
takes no longer to do this the day before he 
comes than afterwards. The impression of 
slackness somewhere must be the most last- 
ing that a new man receives while waiting 
ove, two, three hours before being set to work. 

Gascon says that itis prudent to havea 
workman’s next job laid out ahead, and to 
let him know what it is to be. This im- 
presses him with the idea that he is wanted, 
and that an interest is taken in him, and also 
gives him opportunity to decide how to do 
the job. It is imprudent to let him wait 
while hunting up another job; in this way, 
he sometimes gets one of a quality that a 
lower priced man could do. Workmen are 
quick to discern this, To snatch up a job 
just to keep somebody at work, and not be- 
cause it is wanted, has a depressing tendency. 

I think that even Gascon will do well to 
look up his list of entrances, and take oc- 
casion to be about, when a new man is to be 
set to work. He may see something that will 
surprise him. My very respect for him, and 
for his business management generally, con- 
strains me to call his attention to this: I know 
that he will not misunderstand me. 

My Hartford acquaintance says that this 
subject can be considered from so many 
points of view that there may be no end of 
argument. It is well enough to lay out work 
ahead, if convenient, but not best to let the 
workman know that it is laid out, because 
this is the same as telling him it is time his 
present job were done. On the other hand, 
Gascon says that this isa very good way to 
tell a man he is slow, and that it may do him 
good. 

An object lesson, without words, is never 
forgotten. It is too deep for resentment. A 
foreman once started up a lathe next toa 
workman whom he thought to be too slow. 
The foreman ran his lathe twice as fast as 
the workman, who certainly was not slow to 
take in the situation, and start up his own 
lathe accordingly. The workman himself 
told me this, and affirmed that it was the first 
and the last lesson without words that was 
ever taught him in a machine shop. 

Gascon has one foreman that is rather too 
broad for the position of managing fifteen 
or twenty men. If a foreman keeps twenty 
men working economically on work of aver- 
age size, he does as well as should be ex- 
pected. Now, this foreman has time to do 
inventing, and he wants to take some of Gas- 
con’s time to listen to the recital of his inven- 
tions. Invention is an excellent thing, and 
has done much toward improvements in ma- 
chinery and in mechanical operations, but 
we cannot stop to do inventing in the middle 
of filling an order fora standard product. 
Gascon does not question the ability of this 
foreman, still he does not want one that is 
too broad for the position. Brigadier Gen- 
erals are good.in places where armies are to 
be led, but even a Major General may not be 
what is wanted to manage men in a machine 


shop. To keep workmen good-humored 
and willing to work, and to portion out work 
so that the right job will fall to the right 
man, is a quality that commands the highest 
price in the industrial market. 

Wanderon says that a man’s ability to man- 
age men means simply that he has the abili- 
ty to get other men to do his work for him. 
This convenient ability should be cultivated 
by usall. I have been wanting, for a long 
time, to weave in the beautiful words of 
hope, instilled by the good teachers of us all; 
and I do it now for fear that I shall not have 
so good an opportunity again. ‘‘Nothing is 
impossible to him that wills.” 

Another important time is when a work- 
man asks to have his wages raised. The an- 
swer to this question should be prompt and 
decisive. If the foreman promises to think 
of it and decide within two or three days, he 
should make it a religious duty, if to him 
this kind of duty is more binding than others, 
to answer within three days. The other 
morning, as Gascon was going up stairs, he 
met one of his best workmen coming down 
with coat and hat on, to whom he said: 

‘‘What is the matter; are you sick?” 

The workman answered, ‘‘No, I have got 
through working for you.” 

‘‘Why is that?” 

‘‘Well, I have another place where I shall 
be paid more than here.” 

“‘Yes, but I have just raised your wages.” 

“This is news to me; I had not heard of 
it. I asked fora raise and you were to an- 
swer ina few days. I waited a reasonable 
time and then looked for another place. I 
cannot work for what you have been paying 
me, and now I am going.” 

“Did not your foreman notify you that your 
wages were to be raised?” 

“‘He has not said a word to me about it.” 

And so it was; atatime when the work- 
man was good-humored and disposed to stay, 
Gascon had ordered the foreman to notify 
him that his wages were to be raised, but 
through the foreman’s neglect the workman 
had found another place, had lost even his 
disposition to stay, and no reasonable raise 
would hold him. 

Gascon continued up stairs, muttering, ‘I 
wish I had fewer foremen and more work- 
men.” 

——_->e—_— 


Foreign Paper Money. 





The Bank of England note is 5 inches by 8 
in dimensions, and is printed in black ink on 
Irish linen, water lined paper, plain white, 
with ragged edge. 

The notes of the Banque de France are 
made of white water lined paper, printed in 
blue and black, with numerous mythological 
and allegorical pictures, and running in de- 
nominations from the 20-franc note to the 
| 1,000-franc. 

South American currency, in most coun- 
tries, is about the size and general appear- 
ance of American bills, except that cinnamon 
brown and slate blue are the prevailing 
colors, and that Spanish and Portuguese are 
the languages engraved on the face. 

The German currency is rather artistic. 
The bills are printed in green and black. 
They run in denominations from 5 to 1,000 
marks. Their later bills are printed on silk 
fiber paper. 

The Chinese paper currency isin red, white 
and yellow paper, with gilt lettering and 
gorgeous little hand-drawn devices. The 
bills, to the ordinary financier, might pass 
for washing bills, but they are worth good 
money in the Flowery Kingdom. 

Italian notes are of all sizes, shapes and 
colors. The smaller bills—5 and 10 lire notes 
—are printed on white paper,in pink, blue 
and carmine inks, and ornamented with a 
finely-engraved vignette of King Humbert. 

The 100-ruble note of Russia is barred 
from top to bottom with all the colors of the 
rainbow, blended as when shown through a 
prism. In the center, in bold relief, standsa 
finely executed vignette of the Empress 
Catherine I. Thisis in black. The other 
engraving is not at all intricate or elaborate, 
but is well done in dark and light brown and 
black inks. 

The Australian bill is printed on light- 














colored thick paper, which shows none of the 
silk fiber marks or geometric lines used in 
American currency as a protection against, 
counterfeiting.—San Francisco Chronicle. 
—_——__+>- __—__ 
A Corkscrew Railroad. 





Just outside the Exposition grounds, the 
World’s Fair Tower Company will erect an 
odd and striking structure. The tower will 
not be remarkable for its height, for it is to be 
ouly 560 feet tall, but for the peculiar method 
of getting to the top of it. This tower is 
something in the form of a corkscrew, sur- 
rounded by uprights of steel. It consists of 
a winding track leading to the top, the track 
being supported by steel columns. 

It is not intended to use elevators in mak- 
ing the ascent, but, instead, cars propelled by 
electricity willtake the passengers up. Near 
the top isa landing place in the form ofa floor 
that extends entirely across the tower, which 
is 200 feet in diameter. Here passengers will 
alight. From this landing place they can 
get a fine view of the grounds. The company 
has secured its site and will soon begin work 
on the tower.—Pittsburg Dispatch. 




















A knitting-mill is to be established at Opelika, 
Ala. 


An iron foundry is to be built at Brownwood, 
Texas. 

Plans are under way for a new woolen-mill at 
Kenyon, R. I. 

The Clinton (Mass.) Worsted Co. are intending to 
enlarge their plant. 

George Millay, South Liberty, Me., has a new 
steam-mill nearly completed. 

The Lynchburg (Tenn.) Cotton Co. will make an 
addition of about 20,000 spindles. 


A new woolen-mill is to be’ started at Centre 
Point, Ark., by Hughes & Newby. 

Mr. P. 8S. Wise has commenced the erection of a 
spoke factory at Buena Vista, Va. 

Grand Haven, Mich., is negotiating with parties 
who propose to locate a tannery there. 


Harrisonburg, Va., is to have another local in- 
dustry, in the shape of a candy factory. 

D. L. and J. A. Lewis, of Sycamore, Ala., will 
build a mill for the manufacture of cotton yarn. 

There is to be an electric railway built from 
Sault au Recollet to Montreal, Can., very shortly. 

The Mt. Vernon Co., of Baltimore, Md., is build- 
ing an additional story.to its No. 3 cotton-duck- 
mill. 

The Roanoke (Va.) board is looking into the knit. 
ting industry, with a view to securing a plant of 
that character. 


A stock company, with capital of $100,000, has been 
organized at Providence, R. I., to build marine and 
stationary engines. . 

The Columbian Barb Wire and Nail Works. in- 
tends building a barb wire and nail works plant in 
Kanawha City, W. Va. 

The Wilkinson Manufacturing Co. has been or- 
ganized at Philadelphia, Penn., to manufacture 
boilers; capital, $50,000. 

The Northwestern Photo-Engraving Company, 
of Minneapolis, Minn., has just incorporated, with 
a capital stock of $15,000. 

Mills are to be built at Jobnstown, Pa., for the 
manufacture of a new shear which will cut plates 
in straight or curved lines. ! 

The Whitney Safety Firearms Works, of Massa- 
chusetts, will build a plant in Allentown, Pa., to 
turn out 30,000 guns a year. : 


H. L. Aldrich & Son are to erect a new mill at 
Moosup, Conn. It is to be 180x100 feet, four stories, 
and it is to be built of brick. 


The Standard Silk Company, of Phillipsburg, N J., 
has begun the construction of a weave shed, 300x120 
feet for the use of 500 looms. 


It is said that the directors of the Brooks Fire- 
arms and Tool Company, at Portland, Me., will 
erect a factory at Deering, Me. 

The Holston Valley Railroad Co. has been or- 
ganized at Bristol, Va. The road is to run from 
Bluff City, Va., to Damascus, Va. 


The Lincoln Iron Works, Rutland, Vt., send us a 
neat catalogue relating to :tone-working machin- 
ery. It isa handy catalogue to have. 


The Omaha and South Texas Land Company is 
arranging plans for the establishment of a $350,000 
car works plant at Houston Heights, Texas. 


The Minneapolis Lace Paper and Mosaic Com, 
pany, of Minneapolis, Minn., filed articles of in- 
corporation recently. The capital stock is $50,000. 


The Columbus (Ga.) Iron Works Co have sold 
one of their 5-ton absorption ice machines to Vila 
& Bro., of Cardenas, Cuba, to be put in that place. 





ee, 


The Fulton Tool & Mfg. Co., Canal Fulton, Ohio 
has lately increased its facilities by erecting new 
buildings and otherwise providing for increaseq 
output. 

Architect Elmer I. Thomas, of Auburn, Me., jg 
making the plans for the new factory of the Little 
Giant Motor Company, 150x70 feet, to be erected at 
South Portland, Me. 


At Covington, Ky., J. K. Reynolds and others 
incorporated the Standard Wagon Co., for the 
purpose of manufacturing wagons. Their capita] 
is named at $700,000. 


The Gage Machine Tool Co., Waterford, N, y 
write us that they have been working twelve bours 
per day for some time, but that prices for machine 
tools are extremely low. 





The Androscoggin Mills Co., Lewiston, Me., haye 
purchased 300,000 brick for the construction of 
their new mill, plans for which have been com. 
pleted by Architect Coombs. 


The National Switch and Signal Company, Odep- 
weldertown, Pa., will erect extensive buildings on 
about 10 acres of ground. The city has releaseq 
the company from taxation for 15 years. 


F. A. Lazenby and others have incorporated as 
F. A. Lazenby & Co., for the purpose of manu- 
facturing printing presses, machinery and supplies, 
at Baltimore, Md ; the capital stock is $50,000. 


The success attending the removal of Thos. D, 
West Foundry Co. from Cleveland to Sharpsville, 
Pa., is now compelling that firm to make an addi- 
tion of 100x130 feet to their three month old plant, 


The Maris Machine Co., Philadelphia, Pa., hag 
sold its interests to Maris & Beekley, who will con- 
tinue the manufacture of cranes, overhead tram- 
ways, trolleys, etc. The location is 2848 Callowhill 
street. 


Mr. Emerson, of Boothbay, Me., is building a 
steam mill on the east side of the river at South 
Bristol, Me.. where he will saw all kinds of lum- 
ber, and make a specialty of chemically-prepared 
water-proof shingles. 


Clark & Barnjum. of Lynnfield, Mass., have re- 
cently purchased Jerusaiem Township, and intend 
erecting large mills soon. Mr. Barnjum has also 
purchased about 2,000 acres in Mt. Abraham Town- 
ship, and intends erecting a mill there. 


The Jackson & Woodin Mfg. Co., of Berwick, 
Penn., have placed the contract for the new car 
wheel foundry with The Berlin Iron Bridge Co., of 
East Berlin, Conn. The building will be from the 
designs of the Berlin Company, made entirely of 
iron. 


The Ingersoll Milling Machine Co., Rockford, IIL, 
have just shipped one of the largest slab milling 
machines which has ever been buiit. This mechine, 
at one cut, mills 42’ wide. Total weight of machine 
is over 11 tons. They report that business is very 
good. 


The following corporations filed articles of in- 
corporation in the office of the Secretary of State, 
of Ohio, recently: The Cleveland Novelty (Co., 
Cleveland, O., capital stock, $25,000; the Mustcash 
Mineral Water Co., Sandusky, O., capital stock, 
$20,000. 

W. T. Plummer and others have erected cooper- 
age works, and will operate as the Knoxville 
(Tenn.) Bucket and Cooperage Company. The 
plant manufactures buckets, barrels and tanks, 
and its output is 300 buckets, and from 100 to 150 
barrels daily. 


Tke certificate of incorporation of. the Ivory 
Manufacturing Company was filed in the N. J. 
County Clerk’s office recently. The capital stock 
is $100,000, of which $1,200 has been paid in. The 
stockholders are John Morrison, William Walling, 
William Morrison and S. W. Sute. 


Shelton, Conn., is to have yet another factory. 
The Beardsley Building Company has broken 
ground fora four-story brick building, 88x45 feet, 
for the National Folding Box and Paper Company. 
The building will be erected in the rear of the 
present factory on the Shelton Canal. 


zround was broken at Edinburgh, IIl., recently 
for the Chicago & St. Louis Electric Railway. The 
company has purchased the Edinburgh Coal Mining 
Company’s plant, and will at once begin the erec- 
tion of power houses, machine shops, etc. The 
road will be completed in time for the World’s 
Fair. 


The Chautauqua Furniture Company has incor- 
porated at Jamestown, N. Y.. with a capital stock 
of $20,000. The following are the directors of the 
company: E.S. Loomis, C. J. Carlson, C. F. Hag- 
man, P. A: Carlson, A. E. Larson, J. E. Carlson 
The directors have not yet elected officers. Busi- 
ness at the factory is reported very good. 


The Lodge & Shipley Machine Tool Co., Cincin- 
nati, Ohio, write us: We were very much pleased 
with the illustration and description of our ma 
chine. You will perhaps be interested to hear that 
our product is sold considerably ahead, and we are 
counting that such advertising as your valuable 
paper gives us will keep us in that happy condition. 


Engineers Ilsley and Cumminzngs, of Portland, 
Me., have just completed the survey for the ele¢- 
tric road between Sanford, Me., and Springvale, 
Me., and work was commenced last week. The 
new road will be about two and a half miles long. 
The power will be furnished by water, and a dam 
is now being constructed across the river about 
half a mile below Sanford. 


It is likely that Leominster, Mass., will bave @ 
new factory. The Board of Trade has been sue 
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cessful in bringing in another newindustry. Mr. 
fry. recently superintendent of a shoe factory at 
Jebanon, N. H., and others, are about to establish 
, shoe factory there, and have hired the factory 
of A. W- Williams. Mr. Fry will, when well under 
way, employ from 75 to 100 hands. 


Henry R. Worthington, New York, writes us: We 
pave opened a new branch office at No. 1762 
jarimer street, Denver, Col. There will be carried 
at that point a full line of pumps, water meters and 
repair parts, and complete arrangements have been 
made for handling the increasing business in that 
section, which has made necessary the establish- 
ment of a branch office at Denver. 


John Musgrave & Sons, Lt’d, proprietors of the 
Globe Iron Works, Bolton, England, send us an 
elegantly printed and illustrated catalogue of 
steam engines, boilers, etc., built at their works. 
qhe catalogue is really a treatise on engineering, 
and as such is worthy of a place in the library of 
any engineer. The book, finely bound, containing 
about 350 pages, is sold for one guinea. 


The Cooper-Hampton Electric Company. located 
jn the Edison Light and Power Building, at Minne- 
apolis, Minn., has just reorganized and incorpo- 
rated under the laws of the State. Capital stock, 
$500,090. Some of the best known and wealthiest 
pusiness men of Minneapolis are connected. The 
manufacture of electric pumps is to be the chief 
concern of the company for the present. 


Bucksport (Me.) business men held a meeting 
last week to see what inducements could be offered 
7.G. Perkins to rebuild in that town his steam 
mill, lately burned at Sandy Point, Me. An amount 
was subscribed towards buying a lot for him, 
which will probably take the establishment to 
Bucksport. It will employ about thirty men, and 
disburse nearly $25,000 a year in the town. 


We have received the following: Just returned 
home from Canada, where arrangements were 
made with Messrs. Stevens, Hamilton & Co., of 
Galt, Ontario, builders of machine tools, for the 
manufacture of Hackney Hammers in Canada. 
The above-named firm are now ready to supply the 
Canadian demand for our hammers. The pros- 
pects for business there are very encouraging. 
Tart HACKNEY HAMMER Co., J. W. Smitu, Secretary 
and Treasurer. 


The Brown & Sharpe Mfg. Co. issue the follow- 
ing: We respectfully invite you to visit our exhibi- 
tion of stock cutters, gears and gauges. micrometer 
and vernier calipers, scales, squares, etc , also spe- 
cial cutters, hobs, etc., and samples of gearcutting, 
nilling, grinding and screw machine work, at the 
Fair of the Massachusetts Charitable Mechanic As- 
sociation, Boston; Mass., October 5th to December 
3d, 1892. In all we shall exhibit 1,300 articles of in- 
terest to machinists. 


Maris & Beekley, successors to the Maris Ma- 
chine Co., Philadelphia, Pa., write us: Our business 
has increased to such an extent that it became ab- 
solutely necessary to enlarge our plant and take in 
new capital. We ascribe this increase to a three- 
fold cause; first, excellence of product and strict 
attention to business; second, a general increase of 
demand for goods in our line; and third, judicious 
advertising, for which your valuable paper is en- 
titled to a fair share of credit. ‘The rapidly increas- 
ing recognition of the superiority of the Teal hoist 
over competing makes, combined with a number 
of contracts for large cranes and extensive systems 
of overhead track,,has necessitated running day 
and night to keep up with our orders, and al- 
though competition makes the margin of profit ne- 
cessarily low, yet the prospect for abundance of 
work in the futures excellent,‘and in a few months 
we expect to treble our capacity. 








Machinists’ Supplies and Lron. 





New York, October 22, 1892 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $15 to $15.50; No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 
brands of good quality are obtainable at $15 to 
$15.50 for No. 1 Foundry; $13.50 to $14 for No. 2; 
and $12.25 to $13 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; and $20.25 
for Eglington. 

Antimony—The market is firm. We quote L. X.. 
11%e. to1114c.; Cookson’s, 115¢c. to 1134¢.; Hallett’s, 
1034c. to 10%c. 

Copper—It seems that Lake’Copper bas a fictitious 
value. A sale has been effected at 11.90c. for 25,000 
pounds, but 1134c. is the best. bid, with 12c. asked. 
Casting Copper is held at 10.75c. to 11c. 

Lead—The market is dull. Values are entirely 
nominal at 3.90c. to 4c., without any interest being 
manifested from any quarter. 

Lard Oil—Prime City is quoted at 70c. to 72c.; 
Western on spot at 69c. 

Fo lila market continues quiet and nominal 
at 4.40c. 

Tin—The market is firm. Sales are reported at 
2.70c. to 2.80c. 


* WAN TED * 


“ Stiuation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. Seven words make a line, and the address as 








Young draftsman wants position; attends strictly 
to business. Box 23, AMERICAN MACHINIST, 


Wanted—Permanent position on machine tools; 
good reasons for change. Draftsman, Am. Macu. 


Wanted—Machinists; a few-first-class lathe and 
planer hands wanted at once. Russell & Co., 
Massillon, Vhio. 


Wanted—Three planer hands, 3 lathe hands, and 
2 floor hands, all first-class men. Sioux City En- 
gine Works, Sioux City, Iowa. 

Wanted—Position as foundry foreman; have had 
large experience in malleable and light gray iron. 
Address White, care AMERICAN MACHINIST. 


Wanted—Foreman for foundry making light 
gray castings and soil pipe fittings. Address O. T. 
8., 311 Webster avenue, Chicago, Ill. 


Wanted—Position as general foreman of shop 
building high-speed engine and general work. 
Address J. A. D.; AMERICAN MACHINIST. 


Position wanted by mech. eng. and draftsman. 
Heavy and light work, mining mach. Thor. tech. 
education, good math’n. Box 403, Scottdale, Pa. 


Machinist accustomed to jobbing and general re- 
pair work, wants sit. in small or medium sized shop 
doing general work. C. 8. Michener, Mendon, Mich. 


Situation Wanted—Pattern maker 25 years exp.; 
10 years as leading hand on loam and dry sand 
with Harland & Wolff. builders of White Star 
Line. Box7, AMERICAN MACHINIST. 





Wanted—Position as ass’t supt. or foreman in a 
shop building pumping or gen. mach’y. 16 years’ 
exp. as foreman of machine shop in same line. 
Best of reference furnished. P., Am. MACHINIST. 


Wanted—A superintendent of foundry in Ohio. 
4 tons daily capacity, great variety of moderately 
heavy castings. About 30 men employed. He must 
be a ist-ciass molder and good manager of men, 
a man of family, industrious and strictly temperate. 
Address B. B, AMERICAN MACHINIST. 


Wanted—Position as foreman in pattern shop. by 
young 1uarried man; 15 years’ experience in machine 
and architectural patterns: have run large job 
shop; can design, lay out, and make estimates; ex- 
pert on gears; know how to handle men; highest 
references. X.Y. Z., care AMERICAN MACHINIST. 


Foreman or assistant superintendent wanted for 
machine works doing a general business. Good 
opportunity tora pushing, enterprising and reliable 
man. Must be comp. to handle 50 to 75 men to best 
advantage. well up in modern practice, especially 
in mill mach’y, boilers-and steam generating; goou 
draftsman pref’d. State age, nationality, ref., and 
salary exp’d. Interview appointed later. Location 
within 40 miles of N. Y. City. Box 11, Am. Maca. 


Wanted—Macbine shop foreman to take char 
of 30 or 40 hands in Eastern Penn. A mechanic who 
can insure first-class work only, ard cansystematize 
work and methods to the best advantage as to 
cost; must understand best jig and duplicate 
work system. Address Box 21, care Am. Macu. 








20 


Meet all requirements more 
fully and satisfactorily than 
any other of its competitors. 
INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


AMMERS we iiseizi"viiiisto. 


Johnson St., CLEVELAND, 0. 








MECHANICAL DRAWING. 


By Prof. CHAS. WM. MacCORD. 


Part I.—Progressive Exercises. 
Part II.—Hints to Draftsman. 


4to cloth...... aoees 55505 Se eaee oven $4.00 





desired to appear should be included. Copy should lr 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to ous 
care will be forwarded, . 





Mechanical and electrical engineer is open for en- 
gagement; 9 years’ experience. D., Am. MAcuH. 
An able, rapi4, reliable draftsman. 10 years’ shop 
practice, wants situation. Trell, Am. MACHINIST. 
Young man (25) wants pos.; understands piece- 
work and cost system thor’ly. Box 20, Am. MAcu. 
Wanted—A comp. mech. draftsman.on construc- 
tion work. Geo. D. Dutton, Springfield, Mass. 
Mechanical draftsman, good designer, wants 
situation. Address Box 15, Am. MacHINIST. 
Draftsman exp’d in eng. boilers and gen. macb. 
wants steady position. O. K., Am. MAcHINIST. 












other similar tool. Send for circulars. 


Bradley Hammers. 


If you plate, draw. square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will son pay for itself, by what it will save over any 


BRADLEY & COMPANY, Syracusz, N. Y. 
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HAMILTON 


Machine Tool Co, 
MODERN 


26’’and 32’ Back Geared 
and Power Feed 


Drill Presses 


ASPECIALTY. 


Prices Reasonable ! 


READ WHAT THEY SAY! 
MIDLAND, MICH., Sept. 14th, 1892. 
Gentlemen :—We are pleased to say that the 26 in. 
wer feed and back gear drill press furnished us is 
every respect as good and better than you claim for 
it. We find that!we can do very small work on it and 
re out a good sized cylinder. It is as good a tool as 
there is in the murket at any price. Yours trul 
MIDLAND IRON WORKS. 


BIRMINGHAM, Conn., August 16th, 1892, 
Gentlemen :—Enclosed please find our check in set- 
tlement of the drill press purchased from you a short 
meago. We wish to say that this machine seems to 
@ very strong and reliable tool and to be very con- 
pa constructed for general machine work. We 
are much pleased with ‘t. Yours very truly. 
THE WHITLOCK MACHINE CO. 


CORRESPONDENCE SOLICITED, 


HAMILTON MACHINE TOOL CO., 


¥. B. Cor. Water & Market Sts., Hamilton, Ohio, U. 8. A 
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Cibitibititibitel til 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
. lavite gomparisen for Accuracy with all others. 
Corr VERY SCALE GUARANTEED. SEND FOR LIST. 
IN & LEIGHTON, SYRACUSE, N. Y. 








THE McNAULL 
UNIVERSAL RADIAL 


DRILL. 


Patented. 
BEST THING OUT. 
Write for circulars to 


MoNAULL 
_—. Math. &Fiy.Co, 


if RONCEVERTE, 
W. VA. 
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+. On Wood 
TRAVELING CRANE, Vo. ie) Grcme 
CAPACITY, 3,000. ‘ 
PRICE OF MACHINE, =<- - $100.00. 
Timber, Bolts, Track Iron for overhead frame, 11.50. 


Send for Illustrated Cireular, giving full details. 


T. SHRIVER & CO.°\New Yor.” 


SWEET'S 
Measuring Machine. 


The only micrometer 
that will not lose its 
accuracy by wear. 

Satisfaction Guaranteed. 

SYRACUSE 
TWIST DRILL CO., 





YHARLES MURRAY= 


S/ENGRAVER on WOOD\ 


+ NBW YORK- 


SSA2NNST 












WIDE AWAKE anp 


PROGRESSIVE MACHINISTS 


always write for our Cata- 
log before buying 


OOLS. 


IT COSTS NOTHING. 


STANDARD TOOL CO., 
ATHOL, MASS., U. S. A. 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send motel ov sista fax thee abvice on to zatentehtliiy. 
Oe eee Be ay Say paar eee, Een 
Address 


SAML. C. FITZGERALD, Atty., 
‘003 F Street, = = WASHINGTON, D. OC. 


MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 
Iron or Stee! surfaces. 
Used by 

Cutlery 

Pistol, 

Twist Drill, 

Wrench, and many 
other mfrs. 

200 in use. 

Read up. 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 








HOME STUDY OF 


MECHANICS 


To commence, students 
only need to know how to 
read and write. 

Send for FREE Circu- 
lar to The Correspondence 
School of Mechanics, 
Scranton, Pa. 





VANDERBEEK’S 
MILLING MACHINE. 
FIVE STYLES. 

DOES STRAIGHT, CIRCULAR AND 
IRREGULAR WORK. 

THE STATES MACHINE CoO., 
HARTFORD, CONN. 









CLAMP 
DRILLS 


In two Styles and f 
Sizes. Send or circular to 


GEO. BURNHAM &CO., 
Worcester, 


ENGINE CASTINGS 


i, 4, 4, 1 anv 2 HORSE POWER 
High Speed, Upright, Horizontal, Marine. 
ILLUSTRATED BOOKLET FREE. 
A.L. WEED & CO., 106-108 Liberty St., N. Y. 


SENSITIVE NCE DRILL 


Both hands to handle work. 
Double capacity over old plan. 


SEND FOR CIRCULAR. 


BRADY MFG. CO.. 

















83 Washington St., Brooklyn, ¥. ¥. 








BORING 4» TURNING MILLS 


OMBININC EVERY IMPROVEMENT. 


14 SIZES—FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





/\ : 





— 











Syracuse, N. ¥- 


87 MAIDEN LANE, N. Y. 


H.W. JOHNS @ 
SBE STOS- 


ASBESTOS 
ma SECTIONAL 








| PIPE 
SY «© COVERINGS. 





Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 
ASBESTOS BOILER CovERnRIncos. 
. W. JOHNS MANUFACTURING COMPANY, 
H. .W. Johns’ Asbestos Miliboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 
Jenecy Ciry, Gricaco. Prinangienia, Boston, Arianra, Lonoon, 
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. MISCELLANEOUS WANTS + 

Advertisements will be inserted under this head at 
85 cents per tine, each insertion. Copy should be sent to 
reach us not later than Saturday mor ning for the ensu- 


ing week's issue, Answers addressed to our care will 
be forwarded, 
Cheap 2d-hd lathes & planers. S. M. York,Clev’d, O. 


Auto, Steam Flue Cleaners. Kelley Co., Erie, Pa 

Presses, Wire Form’g Mechy. Am.Tool Wks,Clev,O 
jolt Cutter Heads a Spec’y. Am, Tool Wks., Clev.,O. 

Best Bolt Header in the world for $50, Address 
C. H. Baush & Sons, Holyoke, Mass 

Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y 

For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 
swing (Pond & 

MACHINIST 
and fine machinery to order; Foot Lathe 
O. Chase, Newark, N. J. 


Screw-cutting lathes 18’ and 21” 
New Haven), $150 and $200. 229, Am 


Light 
Catalogue for stamp. E. 


Design & superintendence of mach’y. Drawings, 
etc., made. Claud Mantle, 598 E. 134th St., N. Y. 


Wanted—Hardware specialties to build. Send 25 
cents for ** Eureka Knife and Shears Sharpener.” 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 

Wanted—Small established paying iron business, 
not over $3.000: machinist making specialty pref'd 
N. Y., Penn., Ohio or Detroit. Box 22, Am. Macu. 


| Wanted —Machinists and all mechanics to send 15 


cents for Mechanic’s Practical Reference Book, 
pocket size. Also agents for same in every town in 
U.S. Summit Pub. Co., Akron, O. 

\ first-class tool maker and draftsman would like 
to furnish drawings of jigs and tools for doing spe- 
cial work; references furnished. Address Jewitt, 
care AMERICAN MACHINIST. 


We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue ; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


Special, experimental or other light machinery 
manufactured. Best equipped shop in the West far 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, Ill. 


Wanted—To buy 2d-hand Engine Lathe, about 
30” to 36’ swing, also small lathe, and small Yradial 
or other drill; must bein good order and cheap. 
Send full description and price to J. G. Speidel, 
Reading, Pa 


To rent. or will take a partner. A small machine 
shop, 4 rooms 22x50 feet each, 10 horse steam 
power, with all necessary machinery for job work 
or light manufacturing. Will rent, reserving part 
of office and storeroom. for $300 per year, and will 
furnish at least $5,000 worth of work per year, or 
will take a machinist for partner, that I can devote 
my time to selling. Address Lock Box 6, Fulton- 
ville, N. Y. 





MACHINE TOOLS 


iN STOCK. 
LATHES. 


All sizes of FLATHER. 
9 ‘* BLAISDELL. 
FIFIELD. 
One each, 14’'x6' and 24x12’ Fircnpura. 
One 78x15’ SELLERS. 


PLANERS. 
All sizes of Wnircomn. 
<8 FLATHER. 
One each, 30'x8' and 86'x8' PEASE. 


DRILLS. 
All sizes of PRENTICE. 
<¢ &¢ BLAISDELL. 
One 5’ CINCINNATI RADIAL. 
One 8’ NEWTON SLOTTER. 


“<é “e 





All sizes of HENDEY and GouLp SHAPERS. 


WRITE FOR PRICES. | 


HILL, CLARKE & CO., i AINERD UNIVERSAL AUTOMAT- 


156 OLIVER ST., BOSTON, MASS, | 
CHICAGO BRANCH, 12 and 14 South Canal Street. | 


SECOND-HAND AND NEW MACHINERY. 


ON HAND. 
10 ft.x10 ft.x16 ft. Planer. 1 Head 
62 in.x6l in. x9 ft 2 Heads, Bement 
72 in. x48x30 ft >} Heads 
72 in.x48 ft.x2l ft do Heads, Detrick & Harvey, new. 
62 in x48 in.xl7 tt do 1 do 
4 in. x42 in x24 ft. do 2 do 
46 in.x33 in. x30 ft do 2 do 
42in x42 in.xl6 ft do 
39 in. x36 in.x12 ft do 
36 in x38 in.x8 ft. do 
30 in. x30 in.x7 & 8 ft.do 
26 in. x26 in. x6 ft do 
°5 in. x24 in.x6 ft. do 
22 in.x21 in.x65 ft. do 1 do 
98 in.xs0 ft Engine Lathe, Putman 
60in.x30 ft. Bed, Triple Geared New Engine Lathe, 
36 in. x24" ft. New Haven do do 
30 in x28 ft. D. W. Pond Shatting Lathe 
32 in.xl2, 14, 16, 18 ft. Bed New Engine do 
28 in x12, 14, 16, 18 ft. do do do do 
2lin x10, 12 ft do do ‘ 
Winx 7 & & ft. do 2d Hand do do 
ikin.x 6,7 &8 ft. do New & do do do 
17 in.x 8 ft do do ) ) 
l6in. x6 & 8 ft do do do do 
lbin.x 6&8 ft. do do do lo do 
Id in.x 6 ft do do do do do 
Car Axle Lathe, Bement 
9& lin. Stroke Slotters 
15, 16, 18, Bin. Crank Shapers 
20, 24, 26 & 30 in. Geared Shapers, 
20, 22 24, 28, 30 & 36 in. Drills 
Bolt Cutters 





1 Bk. Geared Miller. U. V.Co. Good 

1 Garvin No. 4 Miller, Al 

1 Brainerd No. 3 Miller, Al 

Medart Shaft Straightening Machine, up to 4 inches. 
42 in. Sellers Hyd. Wheel Press 


GEO. PLACE MACHINE CO., 
120 BROADWAY, NEW YORK. 


59a 


cs 








° Fine Name Plates, cast under Pneu- 
pew Yoan Ormce matic Pressure inany Metal, a specialty, 
. , at 2 cents sq.in. Better than Electrotypes, 








SSO tstsesesserrswe 
STARRETT’S 


2-FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design- 
Finest in Finish—Send for Cat- 
alogue. 










L. S. STARRETT, 


Athol, Mass., U.S. A. 
<A vrs: Chas, Churchill & Co., Ltd., 
21 Cros St., Finsbury, | uL, 
Seeesesss_esd 


| 
MACHINISTS, 





DESIRABLE 


SECOND-HAND MACHINERY. 


LATHES. 
16 in. x 8 ft. Bement, Gib Kest, 12 in. 4-Jaw chuck. 
eavy Giood Tool. Al condition, 
x 8 ft. Blaisdell, Rise and Fall Rest, Power 
Cross Feed. Good as new. 
x 6 ft. Hatfield, Rise and Fall Rest, com 
plete. Good as new. 
Blaisdell, Rise and Fall Rest, Chuck 
and Toots, 
x 5 ft. Pratt & Whitney, Plain Turning, 
Rise and Fall Rest. Auto Stop to Feed 
; 7LANERS, 
x J6 in. x12ft. Gleason, lmproved, one Head 
on Rail, Good as new. 
x 30in. x 8 ft. Hewes & Phillips, one Head, 
Spiral Geared, Fine heavy Tool Good as new. 
x 16 in. x 5 ft. Lincoln, with Index Centers. Good order. 
x 22 in. Blaisdell Crank Planer Good as new. 
MISCELLANEOUS. 
Drill Press, Back Geared, Sliding Head, 
Wheel and Lever Fe 
6-Spindle Garvin Drill Press. 
4-Spindle Pratt & Whitney Drill Press 
16in. Wright Geared Friction Shaper 
No, 4S8ti es & Parker Power Presa 
3 No. 2 Brown & Sharpe screw Machines, Auto. 
Chucks. Wire Feed, complete. 
1 Brown & Sharpe Surface Grinder Al condition 
| Whiton 2-Spindle Centering Machine. Good as new 
15in. x 5 ft. Lodge & Davis, Turret Lathe,4 Spring 
; Chucks, 3 box tools. Good as new 
No. 4 Garvin Miller, Overhanging Arm, Power 
4 Good as new. 
Al condition. 


16 in 


Good order 
Good as new. 
42 in 
30 in 


20 in. 
Sin 


24 in 






Good as new. 
Good as new, 
Good as new. 
Al condition. 
Al condition. 


Al condition 


eed, 
No. 2 Garvin Miller, Power Feed with Vise. 
Merritt Heavy Back Geared, Miller, with Arm, 
36in.x 12in.Table,3 ‘*T” Slots Al condition 
400 other new and second hand tools in stock. Write for full 
list and prices 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL STs. NEw YORK 





ST 





THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





PITTSBURGH. 
Cuicaco 
New York 


MILLING CUTTER BLANKS 


OF THE FINEST STEEL, 


ANNEALED. 





FOOT AND 


for ELECTRICAL 


market, 


POWER 


for TOOL-MAKERS, GUNSMITHS and GENERAL 
MACHINE SHOP WORK. Elegantin design and 
superior in construction. 
quality considered. Write for Catalogue 
and Special Discounts to 


THE SEBASTIAN-MAY CoO., 
SIDNEY, OHIO, U.S. A. 


LATHES 


and EXPERIMENTAL work 


The cheapest in the 




















THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. 
celebrated Adjustable Lightning Dies. 
correct length and weight to suit size of die. 
of dies may be in use out of same set at same time. 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


The dies are our 
Each Stock is of 
Several sizes 
SEND 
Made by 


CREENFIELD, MASS., U. S. A. 





~ = be ts 
iG 
Se 
! = OF 


9 to 15 in, SWING 


Modern lesign, 
Valuable Features, 


CATALOGUE FREE. F 
= é 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





FOR SALE. 


IC GEAR CUTTER, 36 in., witharm and 
complete attachments. Latest pattern. Used 
one month. 

FITCHBURG SHAPER, 14 in. stroke, with 
traveling head. Complete. Latest pattern. 
Good as new. 

UPRIGHT BORING AND TURNING 
MEELL, 38in. Latest pattern. Good as new. 

JONES & LAMSON No. 11 SCREW 
MACHINE, 246 hole. Chasing Bar, Turret 
Feed. Complete with pump, chucks and tools 
Al order. 


PRATT & WHIFNEY 4 SPINDLE 


DRILL. Latest pattern. Good as new. 
FITCHBURG LATHE, 24 in.x12 ft. 
Complete, 


AMES LATHE, 20in.x10 ft. Complete, 

BOILER BENDING ROLLS. “Improved 
style, 8 and 10 ft. 

RIVETING MACHINE, Stationary, for 
bridge or boiler work, capacity for driving up to 
5¢ rivets, complete, with full overhead carrying 
and hoisting outfit. In good order. At low price 

Write for what you want to BUY, SELL or 

EXCHANGE. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SUCCESSOR TO 


E. P. BULLARD’S 


N.Y. Mach’y Warerooms, 









ALL KINDS IN STOCK. 


Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST, N.Y. 
WM. JESSOP & SONS, LD. 


FOR 
TOOLS, 
DRILLS, 

DIES, &c. 








—_—- 





Write for Circular of 








COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE. 
Agents wanted. J.T. SLOCOMB & CO., PROYV., R. 1, 


SOFT GRAY IRON CASTINGS. 


From \4 oz. to 1000 Ibs. 
Specialty. 





Small Castings a 
Light machinery wanted to build. 





ONTARIO IRON WORKS) 


CANANDAICUA, N. Y. | 


R. MUSHETS 


meus STEELS, 


AND 
TITANIC. 


How to get the best results with **R, MUSHET’S SPECIAL 


STEEL.” Greatly increase your speeds and feeds ; then compare 
the work you turn off with that done by any other known steel 
This will make the first coat of ‘‘ Mushet’s”’ 1 


ook insignificant. 


B. M. JONES & CoO., 


Sole Representatives in the United States. 
1 & 13 Oliver St., BOSTON, MASS, 
143 Liberty St., NEW YORK. 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 
hw 


FITCHBURG 


AND OTHER eS 


SEND FOR > 
CATALOCUE E. 


fachine. 






Horizontal Boring and Drilling 


THE CELEBRATED 


R ENGINE LATHE 


==) METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 





POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &o. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work, 
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MASON’S 


New Patent Whip Hoist. 
- J 








One hundred and eleven in use at the largest 
new Hay depots in the World, of N.Y. C. & H. R. 
R. R. Co., 383d St. & Lith Ave., New York, and 
Lowell M. Palmer’s Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & €0., 


PROVIDENCE, R. I. 








E.P. BULLARD 
BRIDGEPORT. 





Wp) 


ipGEPORT 
P/MACHINE 
x, TOOL WORKS 


prop’ 
CON 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


smmaNlOMOLS0N TLE Coon 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 




















BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCUX, Treasurer. 


BURR Kk. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 








The above illustration, taken direct from a photograph, shows the interior of an Iron Foundry designed 
and built by us for The Farrel Foundry & Machine Co., at Ansonia, Conn. The building is 129 ft. 
in width by 402 ft. m length. The wings are 30 ft. and 43 ft. respectively, and the central 
portion is 56 ft. in width. The central portion of the building is controlled by a 
hydraulic traveling crane with a travel the full length of the building, and 
is also arranged with jib cranes for delivering material from the 
traveling crane to the cranes in the wing trusses. 


REDUCED PRICES oF LECOUNT’ 





$ STRAIGHT TAIL Doda. 

g INCH, PRICE. No. INCH. oa 
g ‘y . $0.60 10....2 de 
ee Hee ee 145 
“nm 86§ 1 70 = 12. 1.60 
aod4 1% 80 §618....3% 1.80 
> a5 14 80 14. 2.10 
Eh 6 18¢ 95 15 ..4%.... 2.75 
Sa: Vessa Rese: NO ~ BOcencOi cece. eee 
2s ee... eee Ae Se ay 
an oS 2 12 ¢18. 6 .... 5.00 
a 1 Set to2in. 7.80 Full Set .... 31.10 

These woods ane ior sale by C HAS. CHURCHILL & CoO., C. i. & iv eC rt) 8 NT, South Norw alk, Conn. 


21 Cross St., London, England. 





UTTIN 
UTTIN 
UTTIN 
UTTIN 


LELAND, FAULOONER & & NORTON CO, Detroit, Mich. 


THE INGERSOLL WILLING MACHINE G0., Rockford, Il. U. 8. A 


SLAB MILLING » MILLING CUTTERS, 
MACHINES 36 in. A any wioTH oF Face, 


Square, very heavy ANY DIAMETER, 
and powerful. FOR 


SPECIAL MILLING MILLING STRAICHT 
MACHINES FACE OR IRRECULAR 


Designed and Built. SHAPED WORK. 


PATTERNS 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


T J, S, 
if latalpa 
pn Special facilities for Accurate 


- M\y Work. 


\ y Bevel Gears cut aon tically 
correct, 











Pat. Dec. 24, ’89. 





OF ALL KINDS TO ORDER. 
CONTRACTS SOLICITED. 
CINCINNATI PATTERN WORKS, 
W. L. MERSFELDER, Prop. 
OINCINN ATI, OHIO. 





SEND FOR CATALOCQUE. 


ESTER MACHINE SCREW CO. 
















Manufacturers of Set, Cap & 





SEND FOR OUR ILLUSTRATED CATALOGUE. 





Machine Screws, Studs, etc. 








LODGE & SHIPLEY 
MACHINE TOOL CO.., 


108-115 samapdel St.. Semen, 0. 


UFACTURERS 





THREE OPERATIONS « once 


TURNING, BORING, SQUARING, | 


mer — THREE TIMES 
fais THREE TIMES 


ON 
OUR 


MOTOR 
GEAR 
LATHE, 





ENCINE 
LATHE 
POWER. 
ENCINE 


LATHE 
SUBSTANTIABILITY. 








CLIDIOL SOL ALOE OLOS TILA LT IESE ISVS PIED Se 


BUFFALO BLOWERS. 


"at Be Reg MIG AICPA EISGLIONE AEG ODES LEIS Sher PIPE 
BUFFALO FORGE CoO., BUFFALO.7 N, Ye 





EEL TUB 
STE SMOOTH - COLD UBES 


WELDLESS 
JohnS.Leng’s Son & Co. New York. 


ate ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL, 

















HE AERATED FUEL COMPANY'S Si eee 


Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
W.S. COLLINS, 45 and 46 Drexel B’Id’g, New York. GILBERT & BARKER MBG. CO., General Agents for the U.8., SPRINGFIELD, MASS, 





4-6 & 8 inch. 
*S8Z1S da1uy 





Gc. EF. RICHARDSON, 
ATHOLL, MASS, 











HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


J «Our New and Revised Catalogue of Practical and Scien 
tific Hooks, 87 pages, 8vo.,and our other Cataloguesand Cir 
culars, the whole covering, every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 

4 part of the world who will furnish his address. 
No overhanging table 
Quick Return, Stroke 
IRON WORKING TOOLS oh Shee 
s > justed 1-16 in. or 2% in. 
5 No Screws to Monkey 


No springing of ram. 
AND OTHER 

Under Perfect Control. 

with, 











~<A 


Before ordering send us a memorandum of 
your requirements, 


COOKE & CO., 
{63 & 165 Washington St., NEW YORK. 


Powerful, Quick, 
Accurate. 
Write for circular. 


r= oa. 7). THE FOX MACHINE CO,, 
yl a tae / $25 N. Front St., 
C444 rr? “ GRAND RAPIDS, MICH 

















WORTHINCTON 


WATER METER 
IN USE OVER FORTY YEARS. 


UNEQUALED FOR 


ACCURACY AND DURABILITY 


HOT WATER METERS. 


METERS FOR CRUDE OIL, NAPH- 
THA, ALKALINE LIQUORS, 
BEER, MOLASSES, AND 
SPECIAL SERVICES. 

SEND FOR PRICE LIST AND NEW 


ILLUSTRATED CATALOGUE. 
HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 





















mee et Iron 
Saar ted 
A. R. KING MFG. CO., 
ERIE, tith & 12th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS, 
Heavy Machine Castings. 





CHICAGO, 
DENVER. 
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Established in Corner Lake & Kirtland Sts., Cleveland, O 
101 Chambers Street, New York. 


C LEVELAN D 7 WIST D yRILL CO. 85 Queen Victoria St., London, Eng. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


LE MANUFACTURERS oF 


GRAHAM’S GROOVED SHANK TWiST DRILLS AND CHUCKS. 










Send for Catalogue. 


VANDUZEN “3e%" PUMP 


THE BEST IN THE WORLD. | 

Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed 


1 SIZES. 
200 to 12000 Gallons per Hour. 
Cost $7 to$7T5each. Address 


THE VANDUZEN & TIFT CO., 


102 (0 108 E, Second St., Cincinnati, 0. 


AMERICAN AND FOREIGN PATENTS. 


We refer to well-known men and establishments in 
the machine trades for whom we have done business. 
Epitome of the World’s Patent Laws and Statistics 

Sent Free on Application. 


F. W. BARKER'S PATENT AGENCY, 


(Registered English Patent Agent, according to Act 
of Parliament.) 


THE BENNETT BUILDING, 93-99 NASSAU ST., N.Y. 
Monument Chambers, King William St., London, E. 0. England, 


Endorsed by Practical Mechanics Everywhere 


DRILL GRINDER. 





STEAM 








THE WASHBURN SHOPS, 
WORCESTER, MASS. 








EVERY MACHINIST 


SHOULD HAVE A COPY OF 


MONTGOMERY & CO.’S 
NEW TOOL CATALOGUE. 


It is a 704-page cloth-bound book. 





A copy will be sent, express paid, to 

any one st nding $1.00, and the mor ey 

paid tor book will be refunded with 

first order amounting to $10.00 or ( PESTER 

over. After getting the book and ENE ZNO 

examining it, if you don't think it 

worth what you paid, send it back, 

express paid, and your money will 

be refunded, SH 2 

MONTGOMERY & CO., reM 
105 Fulton St., New York City. : 


Ral 
ra BR ae 














All GENUINE | 
INGOTS & MANUFACTURES 


REG.TRADE MARKS. 


14 bh | 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512, ARCH ST. PHILADELPHIA PA.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 








[aap AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
. STEAM PUMPS FOR ALL DUTIES. 
“si THE BUFFALO STEAM PUMP Cco., 


WORKS, BUFFALO, N. 


N STREET,N. Y. one. 
LINTON STREET, CHICACO, ILLS. 


CANTON, 
OHIO, 


76 JOH 
BRANCH OFFICES ‘as- Io 


THE CANTON STEAM PUMP CO., 


MANUFACTURERS OF 


fi STEAM PUMPS for EVERY PURPOSE. 
al 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 


















‘ a 
tox6EXxl2 Gex ex 24 


THE Davison STEAM PUMPS AND PUMPING FHRINES 
wae™> BEST MADE sithiss 


SITUATIONS, 
Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 
@& 








WASHING AND TESTING APPARATUS 


Washes out, fills,and applies pressure to a boiler 
with hot water, without injury to boiler, and doing 
much more effective work than can be done with 
cold water. Capacity, 4,000 gallons per hour, and 
engine ready for service in one hour, Will produce 
and maintain three to five times the steam pressure 
used in operating it. 


Send for new 1892 Catalogue, containing also useful general information on 
use of Injectors. 


RUE MANF’G CO., 148 N. 9th St., Philadelphia, Pa. 


PENBERTHY AUTOMATIC INJECTOR. 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes, by J. F. Elsom, New Albany, Ind., Laboratory. 

- | 00| A | AA = 7_B | BB|_C | DD|_EE |_F_|_ FF 
| 98.2 | 98.92 | 98.92 } 99% | 99.2 2 99.2 | 98.17 | 98.98 | § 94.98 





~ SIZE, 
Per Cent. 


C 
Efficiency 98.7 








‘The Efficiency, 9914 per ce nt., i isa . Phenomenal I Result. = Report 
from Mich. Unive rsity. 
-The Penberthy stands very high in average Efficiency.”—J. F. 


Eusom. 
Lift 20 ft. Automatic and re-starting. 


WALWORTH MFG. C0., 


my Range 20 to 150 Ibs. Pressure. 
16 Oliver Street, 


EASTERN DEPOT: | 
BOSTON. 


DONEGAN & SWIFT, 
PENBERTHY INJECTOR CO., Mfrs., Detroit, Michigan. 











Do ZB BRONZE IN THE UNITED STATES AND SOLE 

sphordhonye) NAaKERS OFELEPHANT BRAND’ PHosPHoR-BRONZE, 
ROD OEE o ea MreCe Combination Gear Cutters 
ly R OP PR E cK & pe CK One pair cuts a pitch from 12 teeth to 
4 pe N N. — gra ae — pon 
i ase &} oft Ae) saving turntag lanka: Rept in stock 
MINEE: * R OP pore r, tr 1g A os = . Ne 

A R. M. CLOUCH, 

TOLLAND, CONN. 





STUART’S PATENT iPROVED WEDGE COUPLING. 
' NO KEYS NOR KEY SEATING. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds 
without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest, 
Send for discounts and illustrated Price List of 


20 sizes 
‘ROBERT J. STUART, 
NEW HAMBURGH, N. Y. 








pesieoo STAKES JOHNSON: 
[C\ L—=)} — vi BUILDERS OF 

Ce S25) SPECIAL AUTOMATIC MACHINERY 
1 S ©)) - IS WIRE or SHEET METAL 

s . a CAN S2 INTO ANY SHAPE DESIRED. 











: ee 
ee, te a t } _—, 
WSs = =e" ry iv, a. 
Hs a % 8 TEUFFELRESSER , Co 
Limited. ++ NEW YORK : 
) : 
Ln i ik AND OHICAGO. 
No. ! Adams St., YY S| Manufacturers of 
me Drawing Materials, 
BROOKLYN, SS Surveying Instru- 
Maks ments, &c. 
Paragon Drawing Instruments, Extra and Best G uality, 
German Drawing Instruments, Parag ‘n, Duplex, Univer- 
sal, Anvil Drewing. Helios, Blue Process Papers, Scales. 
Tri ingles, 'T’- Agus ares, Slide . Rules, Standard Profile and 
TOSS Sec hee op Papers. Catalogue to prof | | 
PRESSES _wose-aatte 6 to professional people on 








DIES, 
DROP HAMMERS, 
Punches and Shears, 


“BROUILLARD & JONES TOOL CO., 


275 MAIN ST., SPRINGFIELD, MASS. 


Dies, Punches and Special Tools, 


ALSO EXPERIMENTING ON FINE MACHINES. 


Estimates Given Freely. 


WNERS ALSO O 


the Stiles & Parke Press Co, \ 4 











BICYCLE MACHINERY A SPECIALTY. || 


Order now before our stock 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER, 

This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico. for 85.30, 
or single c opies, 5 cts. each, postpaid. 


FRISBIE FRICTION 
PULLEYS » CLUTCHES. 


THE D. FRISBIE CO., 


114 LIBERTY STREET, NEW YORE. 


Ay, _ GUIDE 
SyPULLEYS 


a: FOR 
Light Belts. 
JOHN, ROYLE & SONS, 


TERSON, N, 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 

This valuable series of 93 articles | 
having been concluded, copies of the | 
American Machinist containing | 
them will be sent by mail to any address | 
in the U.S., Canada or Mevcico, for $4.65, 
or single copies, 5 cts. each, postpaid, 


CUT 


WITH OUR 


NO. 3 FLEETWOOD SAW 


Fitted for FOOT or STEAM Power. 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINCTON, DELAWARE. 


FOR SALE BY 


CHAS. CHURCHILL & CO., Limited 
No. 21 Cross Street, Finsbury, London, England. 


ACHINER 
For Reducing and Pointing Wire, 
ESPECIALLi’ ADAPTED TO POINTING WIRE 


| RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 
OPEN-BACK ADJUSTABLE 


Poorer Press 








ADDRESS: 


American Machinist, 
203 BROADWAY, 
NEW YORE. 






















CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT. MICH. 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 














Vertical 
-—OR— ? 
Inclined, =r = 
For Cutting and Forming ROOTS? NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 


SMALL ARTICLES OF 
cf Sheet Metal, Leather, 
Paper, Etc. 
ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 


Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, eto. 


3, 8. TOWNSEND, Gen. Agt.y 163 & 165 WASHINGTON ST., 
COOKE & C0., Selling Agts. f NEW YORK. 














Plymouth & Jay Sts., - BROOKLYN,N.Y-| 798 Writing, Please Mention This Paper. 
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COCHRANE 


WSEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 


AND REMOVING 
WATER, OIL, CREASE 
And Other Impurities from 
Exhaust Steam. 

30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cireular and Priee List. 


“"Hlarrison Salety Boiler Wks. 


Germantown Junction, Phila, Pa. 








Will work in 
any position. 


Send for Circular, 


MOFFET PORTABLE DRILL. 












Weighs 42 Ibs. and 
UNSURPASSED drills from 3¢ to 
ASA 144 inches diam- 


eter. 


REAMER. — 
eas Runs with Steam 


—OoR— 


aol Compressed Air. 


1. G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YORK. 








Manufacturers of 


Speci 
ELECTRIC MOTORS, <3°* 
Presses and other machinery. 


ELECTRIC GENERATORS, 


> Complete Power Plants. 





~ Sar THOS. H. DALLETT & C0, 


York St, & Sedgley Ave., Philadelphia, 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 4 


Machine Tools, Cranes, Elevators, Pumps, 


ally adapt- “J 
r driving 


For instal- 
lation of 











NORTON 


SME EDEL iN., 


WORCESTER, MASS. 


Send for Illustrated Catalogue. 








CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS, 


———— FOR oT 





























MARIS ia oomeT, 


2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 























hw 


Send for Cireulars 
and References. 





HIGH SPEED POWER 


TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 

PHILADELPHIA, PA. 








American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
~™ Makers of Impleme mentor 
en 






52, 300 


fn’Use 






Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 










Crescent Gauge. 


GRADING 
MACHINERY 


14141) 





PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 





- Water Tool Grinder. 





INTERESTINC, 
INSTRUCTIVE. 


Our new pamphlet on lubricating by 
means of Pure Flake Graphite. Send fora 


copy. JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 





~ fee THE 


np fe $ 


h iRCUL Ne 
Nal Nance lc (0 
: BOX 1008 


PROVIDENCE,R.I, 








McGRATH’S PATENT 
Emery Grindiog, Polishing 
ald Bufling Machines, 


Bearings yielding or rigid at will 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilied 
burr, and saving the time 
labor, and cutting away « of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
COnOES, N. Y. 


BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 
= HE A ADQUARTERS for GEARS. 


Send for 1892 Cata 
80 Illustra 
Free. 












e logue. 
tions. 


COILS & BEADS 


IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 















WESTCOTT CHUCK CO,, lit. 104 








fe} to] 
MANUFACTURERS OF | ge ca lng A 
Four Jaws. 
Diameter. Capacity. 
an 716 ine h vers ine h. 
101g 1044 
13 134¢ “ 
15g ' = * 
18 : 1934 
21 QL 
e | 24 28 
30 B24 
SEND FOR ILLUSTRATED CATALOGUE. 36 





Universal 
y Chucks, 


Of Every Description. 


, The E. HORTON & SON CO., Windsor Locks, Conn., U.S. A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., 


“THE HORTON LATHE CHUCK? 


MORE THAN 300 SIZES AND STYLES. COMPRISING 


Chucks, Independent 
Combination Chucks, 


Send for 52 page Illustrated Catalogue. 


Finsbury, London, Eng. 





NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch, 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


We now carry 


IIARTEORD, CONN. 








Wi PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN 





LATHE AND DRILL CHUCKS. 


Buyers sh« uld note quality first 
and then price. W have mine eel 
provements which grt atly incre 
the durability and accuracy of our 
too bs Please iny stigate yur ¢ clain a, 
Wecarry a karae varie ty in stock, 
anal design ch ucks anc qd = uw eine 
tcols for special purpe s. Have 


— you read our late catalo gue ! 
SECTION INDPT. 









CHUCKS 


ot ALL STYLES. 

cae’ s NEWREVERSIBLE JAWS 
‘ (DOVETAILED). 

’92 Catalogue Now Ready. 

THE HOGGSON & PETTIS MFG. CO., 

Est. 18499. NEW HAVEN, CONN. 





PLANER CHUCKS. 


Independent, Universal and C 
ination LATHE CHUC ZS. 
0, DRILL CHUCKS 





POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. a 

Has the Holding 
Power of Taper Socket 
together with all the 
advantages of the com- 
, mon Friction Chuck, 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CoO., 
Clayville, N. Y., U. ’s. A. 








For all Anti-Friction Purposes. 


STEEL BALLS from 2” to 1” 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’’/inashorttime. Aluminoid 
hard as hardened tool steel all sizes 
above ”. Write for prices and 
samples. 


GRANT ANTI-PRICTION BALL C0, 


FITCHBURG, MASS. 








PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 


ano TWIST DRILL GAGE 
J WYKE&CO E Bosron,Mass 


MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS 


CHA? CHURCHILL& CO.,LTD, AGTS. 
21 CROSSST.FINSBURY, LONDON ENC. 


Send for CATALOGUE. 
UNIVERSAL, 
Jaws patented) eiving b< hanges including eve ry possible 
WM - WHITLOCK, MANU ‘ACTURER, 


= SKINNER CHUCK CO. 

TIONAL 

COMBINATION. 

seaieed | 0sition. ‘ATALOGUE, illustrated, sent 
132d Street and Park Ave., New York City. 


NEW BRITAIN, CONN, 
INDEPENDENT, 
Strongest. Easiest to change. Best finish. Reversible 
free. e a disc NEW P rompt § shipment, Address 





Sx EBs eeTwG ES Qe EC. Gu Gs 


{ ALUMINUM! 


€ 
@ THE COWLES ELECTRIC SMELTING & 


ALUMINUM COMPANY, 
Lockport, - New York, 
Offer Pure Aluminum in Ingots, Slabs 
and Castings at l west marke t 


 &: 


aneet, Wire 
ate 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 
BOBO GO2 9902 GO2G2O2 


$ 
é 
; 
é 
; 
‘ 
é 


CS SS ee ee 





DO YOUR 


TAPPING 


WITH THE 


Leland Tapping Attachment, 
HAMPDEN TOOL C0,, 
HOLYOKE, MASS. 
PRICES REDUCED. 


rall Atuatable (ricki yn &c., tha 
ntinua lly. 


He yoo 


ifle tre atment c¢ 











PRESSES, 
JACKS, 
PACKINGS, 





THE NATIONAL PIPE BENDING CO., 


82 River Steet, NEW HAVEN, CONN. 








Broaching Press. 





PUMPS, 
VALVES, 
ACCUMULATORS. 
WATSON & STILLIMAN, JIifrs. 

204, 206, 208 and 210 E. 43d St., 
NEW YORK. 


PUNCHES, 
FITTINGS, 





Improved Hydraulic Punch, 
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PUTNAM MACHINE COMPANY, 


ORIGINAL BUILDERS 


OF 


PUTNAM 
AUTOMATIC ENGINES. 


IRON PLANERS, BOLT 
CUTTERS, UPRIGHT |, 
DRILLS, ETC. 










STANDARD 


AND 


SEMI-STANDARD 
LATHES. 


3 FITCHBURG, - MASS., 


U.S.A. 





AMERICAN GAS FURNACE C0., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES, 


Send for Catalogue: Estimates made for any mechani: 4] 
7 operation requiring high, even and controllabie 
y temperature. 


No. 80 NASSAU ST., 


NEW YORK. 











SPECIAL; 


Muuxen & D’ Amour, 


Cor. John and Dutch Streets, 
NEW YORK CITY. 


For producing high 
grade work at low cost, 
designed and built 
to order. 


TOOLS 





BICKFORD DRILL CO. 


BUILDERS OF 


UPRIGHT 
RADIAL 


AND 


UNIVERSAL 


RADIAL DRILLS. 
BORING and TURN. 
== ING MILLS. 


3 PIKE STREET, CINCINNATI, O. 








' 
W. C. YOUNG M’F'G CO., Momcncsctisers ot” 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


scone / Patent Cut- 


ting-off and 
~ Gentering 
~~ Mach ne. 


Sizes, 2’’, 3’, 4’, 6’, 6” 
















= Boring 
Tools. 
Column 
Facing 
Lathes. 
Pit Lathes. 


Truck 
Wheel 
Grinders. 


Boring 


. —— Bars, &c. 


Pawling 
& 1] 
Harnischfeger Sm 


Milwaukee, Wis. 


> Electric, 
> Steam and 
- Hand 
Cranes. 





UNIVERSAL GRINDING MAGGTNGS 


made on the most ap- 
proved plans. Are 
s strictly first class 
in workman- 
a mate- 
rial and de- 
sign, and are 
warranted as 
such. Forquick 
adjustments, 
rapid _produc- 


and convenience 


tion of fine work | {! 






SOL ID AND 


THE STANDARD TOOL CoO., 


Manufacturers of STRAIGHT-LIP INCREASE 


Ss LL REAMERS, MILLING CUTTERS 
UID, AND ELE DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 


Cleveland, Ohic 


porn WNT DRILL: 


TAPS, SOCKETS 





GEO. 0. WALCOTT & SON, 


Manufacturers of 


LATHES 


AND 


SHAPER, 


JACKSON, 
MICH. 








*Wd ‘VIH@’‘14aVW IIHad 
‘SHIOM DUP 290 


192NS WICIA Puy ptz 





co ‘s 


THE HENDERSON NAGHINE TOOL 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES, 


orrespondence solicited, 





FOR THE BEST PLANER CENTER 


FOR THE PONS address, 
* re The Whipple 
& Armstrong 








ADIA 23 and 4 ft. 
ADIA ARMS. 
ADIA Bie patentea Nov. 8, 1991. 
RILL 

BILL A MODERN 
RILLYY “TOOL. 





14 in. x G ft. 
ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x (6fft. 
LATEST IMPROVED 


ENCINE LATHES. 
Address DIETZ, GANG & 60., 








58 and 60 Penn St., Cincinnati, 0., U. S. A. 








“A. FALKENAU, 


fith Street & Ridge Ave., Philadel, Pa. 


MANUFACTURER O 








MADE BY 
HURLBUT, ROGERS 
MACHINE CO. 

South Sudbury, Mass 


of operation | j& 
they are unex-| jf 
Sold on their merits. 

Address for full par- 
» Chas. Churchill & Co., Ltd 


ve Agents, | Cross St., London, LANDIS BROS., Mfrs., 


England. Ww aynesbere, Pa. 

















GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 


_ = celled. 
Satisfaction guaranteed. 
ticulars, 


Machine (a, 
4 Harriman, 
Tenn. 


— Send for 
Circular. 














SUPERIOR 14-INCH LATHES, TOOL 


Special Machinery designed and constructed. 






















Ff _THE LODGE & DAVIS MACHINE TOOL CO,, cincinnari: > ‘ono 


NEW HEAVY SHAPER. IMPROVED CHUCKING LATHE. 


“POWER DOWN FEED !N HEAD. C= WILL KEEP 20 ENGINE LATHES BUSY. 
* NEW SHIFTING DEVICE. c= AUTOMATIC TURRET. 

“NEW FEEDING DEVICE. = POWER FEED TO TURRET. 

EXTRA QUICK RETURN. c< IMPROVED BORING REST. 

LONG RAM AND LONG BEARINGS. c LARGE HOLLOW SPINDLE. 


€2 
({t 
Pod 
2 


WEA 


of 


~ UNUSUALLY POWERFUL. = COMBINATION CHUCK. 
7 LARGE VISE WITH SWIVEL JAWS. 
t=" ACCURATE WORK AT LONG STROKE. 


eo €3 & & band e3 


bl eh) lati les 


’ ACCURATELY FITTED. 
DO YOUR BORING ON TURRET LATHE. 











3 NEW YORK HOUSE, 
; 64 CORTLANDT STREET. 
AUN 8 


IMPROVED 26 INcH SHAPER. 
CHICAGO HOUSE, 68 and 7O So. Canal Street. 
PITTSBURGH HOUSE, Market and Water Streets. 
ST. LOUIS HOUSE, 823 North Sec -ond Street, 
BOSTON HOUSE, 23 and 25 Purchuse Street. 
PHILADELPHIA OFFICE, 19 North Seventh Street, 
CLEVELAND STORE, 32 South Water Street, 
SAN FRANCISCO OFFICE, ~1 and 23 Fremont Street. 
COVENTRY, ENGLAND, Alfred He rbert 


COMPLETE MACHINE SHOP EQUIPMENTS. 


THE LATEST IMPROVEMENTS IN MACHINE TOOLS, 











SEE ADVERTISEMENT ON PACE 20. 


IMPROVED 21 INcn TeRRET CuucKING LatTuHeE, ALSO 36 INCH. 








a |) 
| 
lin \\ 


z 
x 


2 


Pay tm Pe | 


_ 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Self-Centering Chuck, Bit Stock Drills, 





- cece eet 


ENGINE ‘LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 


— Hg cites: 111 Liberty St., New York. 
5 Phenix Building, Chicago. 





OUR SPECIALTY. 


| CRANK and GEARED SHAPERS. 


J. STEPTOE & CQO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 


NOTICE. 


REDUCTION IN PRICE OF 
50, 60 ano 72 INCH 


BORING AND TORMING MILL, 


Write for New List, August 1st, 1892. 


H. BICKFORD, - Lakeport, N. H. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 





























New Haven Manfg Co., 


NEW HAVEN, CONN, 


IRON-WORKING MACHINERY. 


D. SAUN DERS 


21 ATHERTON ST., 
Yonkers, N. Y. 
MANUFACTURERS OF 
= Pipe Cutting, 


THREADING, 


SON S 











SEND FOR C€ 


THE PATENT WHEEL PIPE 
with strength and lightness. Easily adapted to varic 
No loose parts to become detache d and mislaid 
friction of parts than any other pipe cutter made. 


All wearing 


AND 

- ' ' 
Tapping Machines, 

CUTTER shown in the cut combines simplicity 


us sizes of pipe. Rolling instead of sliding motion. 
are of tool steel hardened. Less 


IRCULAR. 


surfaces 












P. BLAISDELL & CO., 


Manufacturers of 


Fa Machinists’ Tools, 


WORCESTER, MASS, 





2BY _ FLAT TURRET 





for ’92. 


JONES & LAMSON MACH CHINE CO., 


Springfield, Vt., 


ma tLATHES 












ho 






. PATENTED. 
/ \ With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CO., 


8th and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CO., "Ld, 
21 Cross St., Finsbury, London, E. C., Eng. 


GAGE eEpaMne WORKS, 
FOX & TURRET ( TOOLS, 


LATHES 
A SPECIALTY. WATERFURD, 














Extra Heavy. 


L. W. POND MACHINE 


IRON PLANERS. 


Latest Design. 





All Modern Improvements. 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00., Lt'd, Agents, 
21 Cross St., Finsbury, London, England. 


BARNES’ 


E> UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Dril, 
for light work, to 42-inch Back 
Geared Self F eed Drill. 


Send for Catalogue and Prices. 


W. FG JOHN BARNES 60, 


1995 Ruby St., Rockford, Ill. 


~ ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., LTD. 
21 Cross ST., FINSBURY. LONDON E. C., ENG. 












JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
rOoLs 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Sao Water fh, 
THE BECKER cH VERTICAL MILLER, Fitchburg, Mass, 


~C.H.BAUSH & SONS, 


HOLYOKE, MASS. 














Manufacturers of 


3 POST, 


, SUSPENDED 


AND 


Wal Radial Drills 


== = From the 
si =" poriee 
en the largest. 











BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 





SEND FOR CIRCULAR. 








SIX SPINDLE 


"Turret Drills 


SEND FOR CIRCULAR. 


A. D. QUINT, 


HARTFORD, CONN. 










and Ship Builders’ Drills, G 
and other Drilling Ma aanaer. ‘er YT: 
Lathes, 12 to 24in. seine Bent me 
Catalogue 





CO., WORCESTER, MASS. 





Holyoke Machine Co., 


ou 
oS par Worcester, Mass., 
a= - J » 1s 
‘7. an. 21, 1891. 
5D S a 
a i JE. SNYDER, Es 
ied q. 
a No. 17 Hermon St., City, 
Quel 
Gulet Dear Sir :—yYour favor of 
ace 
. . the 20th is at hand. Weare 
= 2 using three oye nur Upright 
4 Drills,2lin., 28in and 36in, 


i ‘andare please “hts oO say that 
. ye give us en 
tire satisfaction. 
P"\ Yours very truly, 
gig) CHARLES RANLET, 
Agent 
Worcester Shop. 





FOR HAND OR POWER. 
MALLEABLE IRON PIPE VISES. 


‘CURTIS & CURTIS, 





PRENTICE BROS., 


WORCESTER, MASS. 





66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 








MILLING CUTTERS. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 


FINE TOOLS. 





Maes Hkeluton Pipe Die 


WU 
henvo{ € 


‘4 


an dufont” 
Sno, NWS WW 


LELUTUOY 
aGion 


2 
2 
4 
-—< 
a 
«< 
~«< 
Pr 
A 
mo 
= 


a h Kelton" WW 


nwo 
ju 
& dwPnice | 


nef 


PP She dVanufachwrwv>- vizg 


pL YNVb Re 
Samcoort Si Philo delphio SA 


New Automatic 
Solid Die 


BOLT 





a THREADINC 
Be AND 
' TAPPING 
WE WILL GUARANTEE TO 
do more accurate BOLT THREADING than any mac chine made 


Changes fr ym one size to anuthe in be made in one minute 
No complicated head to » wet ¢ “ty f« rder 


BUILTIN SIZES, 2,4AND6 SPINDLE, BY 








WEBSTER & PERKS TOOL CO., 


Cor. Spring & Monroe Sts., Springfleld, Ohio, U.S. A. 








Me ee ee ee eee ee ee Nees CNC SY DNs: B®. B® Owi ANE NG Ww oejee Ne 2S NY iP WA We 
CSPSAS ANON SSI ANTS ODS OOS TS oF 7 TROIS ODS CD CLD ODS ODS OF OE Sy os. 
Yeo Yen 
os es 
oe 52 
AIS) GIN 
D4 5:2 
@s,| Isthethird in our series of books on engineering. It con- eu 
QL ce s M2 
Oe tains more matter than the others, and is mostly devotedto 2% 
We) : LWW 
oe the mathematical formule used by engineers and boiler 7 
We ; S.2 
ee makers. Price 50 cents, postpaid. Stamps taken. OS 
22 WW 
Oe MASON RECULATOR COMPANY, Boston. Bd 
iw@| qi 
in a 
QRi26 We WJ IWAWIAWA QI? WLS: AN BVP DWIPA OLA WL Ve PUACMAMNAMUAUAAIAAL “ay AS 
oe Os PoaeO BOs ey ter je} Je} 4e- 40} 10} ey Je» sO; sO Je» Je, Je- fe) BOs ;Os Os ie 
D> YERLAS DAS GALGARLOR' GRADO AREROROPYGRLOYGARELRALREG. OSS 
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WM. SELLERS & C0, Incorporated 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 

Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc. 
INJECTORS FOR ALL CLASSES OF BOILERS. 


TH [mt ALTATI a se 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


a Punches and Shears 


OVER 300 SIZES. 
ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. 


THE OPEN SIDE IRON PLANERS. 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


HARRISBURG FOUNDRY & MACHINE WORKS, Automatic Steam Engines. 
Harrissure, Pa., Oct, 28, 1891. 

GENTLEMEN —The 36 inch Open Side Planer purchased from 
you several years ago by this Company has been in constant 
use at our works, and has proved an excellent tool. We are 
comfortably doing with it work that has been a te ee yus and 
expensive class before the Side P vege ‘Tr was purchase 

We can heartily recomme nd it to any one who will ‘make in- 
quiry. “Res spe retfully yours 

HARRISBURG FOUNDRY & MACHINE WORKS, 


M. E. Hersugy, General Manager 


ACME, MACHINERY CO. 


LEVELAND 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
































PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1883. 
PAT. AUG, 25, 1885. 












Day. 





Cutting from 1-8 in. to 6 in. diameter. 
True to pattern, sound, solid, free from blow-holes and of great 
strength. 
now running prove this. 
Crossheads, Rockers, Piston-Heads, ete., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 
P. PRYIBIL, 
Piano Action and Special Machinery, 
“p 
Metal, Horn & Ivory Working Machinery,“ B. 


Also SEPARATE HEADS and DIES. = 
FIRST PREMIUM, CINCINNATI CENTENNIAL. = 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
498-510 W. 41st Street, NEW YORE. 
CATALOGUE. 
. ae 
Pulleys, Shafting, Hangers, Etc, - ~€.” 
OF THE MOST PERFECT CONSTRUCTION. 


or F F FROM 1-4 TO 15,000 LBS. WEIGHT. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
Unequaled Wood Working Machinery, “4h 
+ 
AGENTS WANTED. 


New Resawing Bandsaw. 
SELF CENTERIN( 


apacity 16,000 to 20,000 ft. Per 


fal 
v 





LARGE STOCK ON HAND. 








DNIVERSAL TRIMMERS for PATTERN MAKING. |¢ 


ALL SIZES AND STYLES, NEW AND SECOND-HAND. 


Each Machine inspected, and guaranteed to be in perfect working order, before shipment. 


RANCINGC IN PRICE FROM $10.00 UPWARDS. 


S. L. CROCKETT, Mfrs. Agent, 


DETROIT, MICH 
THE oe DRAW STROKE TRIMMER, 


An Indispensable Todt 
for all nch Wood 
workers. Latest and 
Best Design. Infringers 
Prosecuted,. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


Box 138. 


THE STANDARD REYOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provioence, R. | Boston, Mass 









Send for Circular, 





Registers 2,000 


Patent Stop Motion. Xe 
Revolutions. 





BEMENT, MILES & CO., 






METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC. 


NEW YORK OFFICE, EaquiTaABLe BUILDING. 
GEORGE PLACE, Agent. 
WILMINCTON, 


The > HILLES & JONES CO. ee scciwan: 


MANUFACTURERS OF 


MACHINE TOOLS. 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


- HORIZONTAL FLANGE 
ALL —_ So 


WYMAN & GORDON, WORCESTER, DROP 











E PUNCHI 
















































The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE Co., 


95 Water Street, BOSTON, MASS. 


J. He & D, LAKE CO,, <—SeHORNELLSVILLE, WY, 


MANUFACTURERS OF < & The Giunplest. 
FRI Sicn CLUTCH Yastrongest and Best 


-PATENTED 


<p 



















zs Clatch Pulley @ 
LLEYS made. Adapted 
PU UT-OFF to light or heavy 


4work, stopping and 
Starting machines easily 
and quickly without jar. 


INGS. 


D0 You USE MANDRELS? If so, it 


NICHOLSON’S 





will Pay You to ae 
















W.H. NICHOLSON & CO., 


WILKES-BARRE, PA. 
London House : CHAS, CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 


PATTERN SHOP MACHINERY.) THE ERIE KEY-SEATING MACHINE. 


Set of 9 MANDRELS' takes 
from 1’’ to 7” 
















a> MANUFACTU7ED BY 

i 
$ « =| THE BURTON MACHINE Co., 
= ee) s : 302 Peach St., 
£ 2 > DC presents 

) ER IE, PJ The cut represent 
oS «4 RD ame en our Stationary and 
: S ee =s Portable Key = Seat 
D “* a = ing Machine. whict 
£ 69 a S _ fully “4 of all the 
© og == & = = requirements of a 
cfc, am ect & machine shop. They are furnished 
Sos -—~<e> & ze with one, two or three Arbors, as 
aos | a. desired, to cut any width of key-seat 
=~ 0 e 3 i up to 2 1-2 inches wide. 
a ae == »| — 115-16 inches Arbor works 
233 a | ol = in all bores from 1 15-l¢ 
+ oc i> ) sS “ inches to 3 inches diameter 
SoS oy Lae © wv — and cuts seats 12 inches 
a oy 


long. 
2 7-16 inches Arbor works in all bores from 2 7-16 inches to 








6 inches diameter, and cuts seats 16 inches long. 
‘ 4 7-16 inches Arbor works in ali bores from 4 7-16 inches to 
mon ue 14 inches diameter, and cuts seats 26 inches long. 
With an attachment for the purpose ats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter. 
Sold at all Machinists’ If the work is heavy and too large to be placed on machine it 


jetached from stand and used as portable mac‘iine. 


, Supply Stores. can be 


T. R. ALMOND, 
sinqeor' Centrifugal Oil Extractor. 








IK. FAY & COB: 


. BUILDERS OF IMPROVED 


WOOD-WORKING apd 
RS 


GIANT KEY SEATER. 


Rack-Cutting Attachment 
Key making Mach nes 
VALLEY MACHINE CO, 
SaGINAW, MIcH 

The Falls Kivet & Machine 
Co., of Cuyahoga Falls, ., 
have a Key Seater made by 
another firm. say the Giant 
is the best Key Seater on the 
market. The Marinette Lron 
Works at West Duluth, expe 
rienced with other Key Seat 
ers, say the Giant is superior 
in every respect. L. I 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
_ Ohio, says he is personally 
= familiar with the principal 
Key Seaters, and that the 
Giant leads them all. 
LONDON AGENTS: Charles Churchill & c ‘o., Limited, 

21 Croasst., Finabury, E. © 






Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills. Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops, Carriage Works, 
&c., &c. 





Allof the highest standard of 
W. H, DOANE, Pres, 


excellence 


D, L. LYON, Sec'y, 





No. 1 Band Saw. 





83 & 85 Washington bt. 
BROOKLYN, N. Y. 
Extracts oi] and foreign matter 
from the exhaust steam, thereby 


The Morton Key Seating Machine purifying same so that the water of 
= 


condensation can be returned to 
THE LEADER. 


». the boilers. Saves from 40 to 
6O per cent. of the oi] fed 

With recent patented improvements we guar- 
antee to do the following class of work, 


through the steam cylinder. 
To cut key-ways through 144-inch hole in hubs or 


Constructed on the only correct 
yetncigte, separation by centrifugal 
orce, Nobaftie plates to obstruct 
the free flow of steam and create 
sleeves 23 inches long, in iron, brass or neal alam back pressure, as the tlow of steam 
make it dovetail to insert feather ke y 
Will cut througo 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly. without the use of a 
scale or rule, Our new binding attachment saves 
three-fourths of the time used onany other machine 
for binding work on. Our machine will cut a key- 
way and make a key to fit it. 
For particulars address THE MORTON M’'F’G 
CO.. MUSKEGON HEIGHTS. MICH, 


is continuous and takes a spiral 
course to the bottom, distributing 
the grease and foreign matter on 
the walls and surfaces during 
transit. 

Send for circulars of this and 
other Steam Appliances. 


KEYSTONE ENCINE AND MACHINE WORKS, 


Fifth and Buttonwood Sts., Philadelphia, 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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- Ad 
Or SALES 


f te hs ENGINE COMPANY S‘tLES AGENCY, 
HUNTING, John Hancock Bid’g, Boston, eat 


f OBINSON & CARY COMPANY, St. Paul, Minn. 


.M MORSE, 511 Commercial "Building, St. Louis, Nic. 


KENSINCTON ENCINE WORK 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
Simple, Compound ald Triple-Expansion Engines. 


A Complete Steam Power Plants of Highest Attain- 


No. 10 Telephone Building, New York City. 


e Licensees and Manufacturers for New Jersey (South of Trenton) ) Eastern Pennsylvania, Delaware, Maryland, and Virginta. 


SPEED ENGINES, 


HIGH-PRESSURE BOILERS, 


able Efficiency. 
dress BUCKEYE ENGINE CO., Salem, 0. 
ACENTS: 


N. W. ROBINSON, 97 Washington St., Chicago, DI. 
. L. FISH, No. 61 First St., San France isco. Cal. 
J. M. ARTHUR & CO., Portland, Oregon. 


S, LIMITED, PHILADELPHIA. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


53d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 
New York Agency, 1S Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


“OTTO” 








GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
otner Gas Engine doing the same work. 












THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT 
and MOST ECONOM. 
SN device on the market 
Y for bo lubrication of machinery 
A gs. 


fp Liberal Discount to the Trade 


MANUFACTURED BY— 


==> Lackawanna Lubricating Co,, 


SCRANTON, PA. 


BR: »E, LONERGAN & CO. 


my 211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
** Reliable’? Steam 
Trap. 

Catalogue free on 
application. 





=) ib 


pb pa ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


Expense one cent an 
mybour per horse power 
hand requires but little 
Rattention torun them 
; Every Engine 
Z Guaranteed. Full 
particulars free by mail 
Mention this paper 


—— _VAN DUZEN 
GAS “& GASOLINE ENGINE CO. Cincinnati, 0. 


The RACINE AUTOMATIC ENGINE 


Built in 17 Sizes, 1 to 90 H. P. 


A Self contained Center Crank Engine with an 

out-bearing. Just the thing for driving 

Depr urtments of large manufacturing 
Establishments. 


OVER 600 IN USE. 
Compact and Economical, Allsizes 50 
. P. and under, carried in etock. 


Every Engine Tested in our Chop. 
Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t. Racine, Wis. 


“TRAM BELL” STEAM WHISTLE. 


Have you heard it ? If not, 
send us an order for one. 
It will suit you. 






















MANUFACTURED BY 


ASHLEY ENGINEERING CO. 


136 Liberty Street, 


NEW YORK. 
FACTORY: 
HAWTHORNE, - N. Jd. 


PRICES ON APPLICATION. 











SSS KS 


q Pa Ni 

| ‘MANUFACTURERS 
_____- OF IMPROVED ~ Nabe 

CORLISS STEAM ENGINES Nien 

o IN FULL VARIET) : J 


[amecere Prants™ 
—* COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


eh ALSO BUILDERS OF 
Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 











TontTRacTs 
TAKEN FOR 





WAY ~ oe 













MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE, 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engins, 


Single, Tandem Compound, and Triple Expansion. 
a=. | Stortaentel Tubular and Manning Vertical Boilers. 


us ENGINES 


WESTON ENGINE cO., 


Oe POST, 
RESENTATI a 
JULIAN SCHOLL & CO, 126 Liberty St., N.Y. 
GEO. D. HOFFMAN, 82 Lake St., Chicage. 
H. M. SCIPLE & CO., 3d & Arch Sts., Phila., Pa 


IGH GRADE AUTOMATIC CUr OFF ENGINES. 


No other enginehasa perfectly balanced valve. 





AUTOMATIC 
agi SPEED 





SIMPLE, TANDEM annCROS5S 


cOrpounDS 


OUR GUARANTEE.WHO DARE MEET IT? 


The engine shall not runone revolution slower 
hen fully loaded than when running empty,and o reduc 


tion of boiler pressure from the greatest to that necessayy 
to do the work,will not reduce the speed of engine one 

revolution. Any engine failing to meet this guar ‘antee 
becomes the property of the purchaser upon pdy- 
ment of one dollar Send for Catalogue. 


(141 Liberty St. New York. NY. 
Branch Offices. 4i2 Washington Ave. St.Louis,/\o. 


JHM 


PIDGWAY, PA. 


Mé¢ EWEN Mra ( ( 
























ditions 
For sale by dealers. 
AMERICAN MACHINIST. 


CINCINNA 


EVERYBODY CALLS 


For Lunkenheimer’s Improved ** Senior”? Lubricators, 
they are simple and practical in construction and will work under the most trying con 
We also make a complete line of valves, lubricators, glass oi) and grease cups. ete. 
Our catalogue will interest you. 


THE LUNKENHEIMER BRASS MFG. CO. 


WHY? Because 


Send for one and mention tie 


Ti, OHIO, U. S. A. 





BELT AND 


HANDSOME 





CONOVER 
CONDENSERS. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


THE CONOVER MFG. CO., 95 Liberty St., N.Y. 


BELT 


STEAM DRIVEN. 


CATALOGUE FREE. 











WE MANUFACTURE "3 
A line of Machinery 3 
for Tile Makers and 4 
Potteries. 

Combination Crusher 
and Pulverizer. 
Tile Presses with Steel 
Nuts and Screws. 
Pug Mills, En- 
Pea caustic Tile Dies, 

&e. 









Hetherington 

& Berner, 
, INDIANAPOLIS 
vio INDIANA. 


Peretti ie giaseiieide eae 





Sp?Pocess Reet 
*Racuse™ 





GINE Co., Syracuse, N. Y., June 13, 1892, 


STRAIGHT LIF EN 
THE NEW PROCESS | RAW HIDE CO, Syracuse N.Y 
have had one « f yourraw hide bevel gears 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


* Washington St., N. Y. 
BN. 7th St., Philac delphia. 
77 He averhill St., Boston. 


| 28 W, Randolph St., Chicago. 
| 9 Ist Ave., Pittsburgh 
| 179 Race St., Cincinnati. 


& Qn Frgines 


DRiLLs 








/ 






| Hy 2) YAM OND roe. 
_— a DAND FRICTION 


ey & SS INING MACHINERY. 
‘M.€. BULLOCK tas, CO. *@HICAGO. U.S.A. 


ROBB ENCINEERINC CO., Ltd. 


OFFICE AND WORKS: 


AMHERST, NOVA SCOTIA. 


a my 





PERFECT ALIGNMENT. 
ROBB-ARMSTRONG ENGINE 
bd 
Containing all the best points of Standard American 
High Speed Engines and several improvements. Prof. 


Sweet's Straight Line Governor and Valve, The 
Coffin Throttle. Armstr-ng’s Crosshead, Valve, Gear 
and Oiling Devices. Interchangeable parts. 








WISH TO OBTAIN 


Drv Steam 


Write Postal for copy of our New Book, ** How to Obtain Dry Sieam,”’’ Mailed free. 


IF WOU 








ae now for over two years in a radial drilling machine 
where an iron one had broken. It not only has stood where 





ned) 


Very respectfully, (Si 
k UNGINE CO 


iE STRAIGHT LINE 


the cast iron did not, but its shows no special evidence of wear Oflices: 


THE POND ENCINEERINC CO. 


sT. LOUIS, CHICAGO, KANSAS CITY. 


Joun E. SwEst, Prest. | 
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PROVIDENCE, R. | 


Pamphlets describing the con- 
struction and use of the Screw 
Machines, Universal Hand Lathe 
and No. 3 Universal Cutter and 
Reamer Grinder are mailed with- 
out charge upon application. 


sf) BROWN & SHARPE MFG 7 






A new edition of the Cutter and 
Reamer Grinder pamphlet has 
just been issued. 


_ MACHINE TOOLS 


ON EXHIBITION AT 


: 93 South Canal St., CHICAGO, ILL. 
S. A. SMITH, 


Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


FMACHINE TOOLS. 
SLOTTING MACHINES. 


In sizes from 614-inch stroke to 54-inch stroke. 


No, 8 SOREW MACHIKE. 











Cutter-bar counterbalanced and provided with 
quick return motion. Feeds are longitudinal, 
transverse and circular, all automatic. 

Special Iron and Steel-working machinery for 


all classes of machine shops. 


Correspondence solicited. 


NEW YORK, 
136 & 138 LIBERTY ST. 


CHICAGO, 
PHENIX BLOG, 


PITTSBURGH, 
LEWIS BLOCK, 








14INCH SLOTTING MACHINE 


JENKINS DISCS f8 HIGH STEAM PRESSURE: 


ou have trouble with Mtg ary write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as **‘ Jenkins,’?’ when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK, 
JENKINS BROS. 


ST ¥ 

105 MILK STREET, BOSTON. 
* ee FIFTH ‘ST., PHILA. 

~THE YALE & TOWNE MFG-CO. 

me MFORD CONN 








33 N. CANAL ST., CHICAGO. 











The ee i TI MACHINE rot an 


Works, CINCINNATI, O. 


COMPLETE MACHINE SHOP EQUIPMENTS. 
IMPROVED PLANERS FOR EVERY DUTY. 
CROSS RAIL RAISED BY POWER. 
DEEP BEDS AND TABLES. 
OPERATED FROM EITHER SIDE. 
POWERFUL AND RIGID. 
NEW YORE HOUSE 
44 Cortland! St. 
CHICAGO HOUSE, 

68 and 70 So. Canal St. 
CLEVELAND HOUSE, 
32 So. Water St. 
PITTSBURGH HOUSE. 
Market and Water Sts. 
COVENTRY, ENGLAND, = 

Alfred Herbert. — 
See Advertisement on Page 16. 














IMPROVED 32 and 36 INCH IRON PLANER. 


THE GARVIN MACHINE CO, 





MANUFACTURERS OF AND DEALERS IN 


MILLING MACHINES, 
SCREW MACHINES, 


HAND LATHES, 
CUTTER GRINDERS, 
DRILL PRESSES, 
ENGINE LATHES, 
PLANERS, SHAPERS, 
POWER PRESSES, Etc. 


SPECIAL MACHINERY DESIGNED AND BUILT, 


A Full Stock of New and Second. 
Hand Machinery Always on Hand at 


our Wareroonmis. 
NEW YORK. 





NO. 1 UNIVERSAL MILLER. 


LAIGHT AND CANAL SIS. 











| 
| 


TAPPING MACHINES, 





phi. PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S. A. 


Ask trial of Holders with Inserted Cutters, 
in Lathes and Planers for Turning, Cutting Off, 
Threading, Shaping, and Boring Metals. The cut- 
ters are inexpensive and may be sharpened by 
grinding without changing the form. 

Milling Cutters, in variety, carried in stock 
and made to order. 


CIRCULARS AND PRICES FURNISHED UPON APPLICATION. 
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EIGHT SIZES, 


FROM 


8 TO 36 INCHES. 





THE BILLINGS & SPENCER Co., “RoR 


WARNER & SWASEY, _— MAXWELL & MOORE, 


Cc L E Vv e L A N D s oO H ¥ oO 4 Manufacturers and Dealers in all kinds of 


{VEACHINE TOOLS 2° US 0 suPruEs. 











For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION, The Celebrated 
F. E. REED 
| 16-inch Swing 


Engine Lathe. © 





pplication. 


Lowell, Mass., U.S. A. 





Cuts, Photographs 


111-113 LIBERTY ST., NEW YORK. 
We carry the largest line of Tools and Supplies in the City. 


Jon 





2, 








Manufacturerof ENGINE LATHES 


from 17 to 50 in. swi 









and Prices furnishe 


Ne 


yi 
== -& 
bess | 
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CEO. W. FIFIELD, 








J. M. ALLEN, PREsIDENT. 

WM. B. FRANKLIN, Vice-PREsmENT. 
F. B. ALLEN, Seconp VicE-PRESIDENT. 
J. B. PIERCE, SecrETARY & TREASURER. 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 


or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS, 


Rochester, N. Y 


LANERS SPUR CEARED 
SPIRAL CEARED 


The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 





Why pay dollars for an elaborate treatise on gears, 
when my GEAR BOOK sells for fifteen cents and 
is good enough for most cases? GEORGE B. GRANT, 
Lexington, Mass. 


















































16” x 6’ Tagine Lathe. a1? x) Ensine Lathe. 
MANUFACTURERS OF ON. CONN. 
C TORRINGT 
Heiney RCTS os. MACHINE TOOLS. cr cuisnussco,ury.acr 
Manufacturer 
—of— 


APS & DIE 


14” x x Engine Lathe. 





GMM v.M.CARPENTER Biriiiiitiitiiiil 


PAWTUCKET.R. I. 





Carm~ OO ey en) _ 











